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xh ^ tmm 1 ^z$m<^) ^^Aryv tsj^— f'-f y^y 

iLmz^\% m ^x . iuiE:t— r u y^mm^- 9 ^ tfriE 
^ ^ ^ T y h i^zmm^^JiU b . 

^t:-irtflt*il 1 ^ztm.<n9 yA ryYm=^~^A y9 

iimmA ] MiB^!aJMx^«±. BWB^f-^^jp^^- 

>^"x:7 bSrfflV^T. lulE^— ^'-f >'^' 7 x— 
#tflt^Jl 1 tlB«»^ 5 ^ TV hfli— r-f 7 X 

^•irtf lt*Jl 1 t:iSifti^ 9yAryY m:^-^A y^y 

S/x^' bOfi-J^^T— b*ffi#-t--&XSi;. tfriE:?'^ 
ry h tMIBf jl-Xt-- b ^iMft-r-SXmi: Sr#t^ 
It^il 1 tlBKiD 9yATy bfflijj-— tf- y ^ 7 X 

[ l*5f<II 7 ] W iE3?!lflXS{± . 
<?)b'j2.— X-r— bt-fc-^T. Ttoy i?XX^«tfriE^f— 
^smt-sx^sfc. 

m^-^—i^mum^y'v :t. 9 h^mriBfjL-XT— h ^ 

n- b-r ^ XS i: ^-t-tfH* JM 1 tclBKw 7 T y b 
f tfW y :7 a: -x^#(505yi;a:^r& . 

^y\i:x,-9l^7.^MZi.'oXW^m: 

%Mt^t\.-. i!-^^9yAryV}L\^zm^.^h.h'^s,y'^ 



~iy\zWL7i-Tk^fih 9y'iTy vm^--^A y9yx~ 
y^^m^^m.-th'^y^ 3.—9y°yi^y~.^mi^}m^h 

rj y b° J. — ^ T n ^- 5 A n — b -f t; L T C S y b° J. — 
9f-9{%^Xh'oX^ 

flfriaaybA-^Tn-fex{±. 

*lS*#BS^§ y ^ JCX b ^Sfi^^XSi; . 

ifiiB«i®?5^ ^.aw^Br^m-rxfg h . 

m%^9yA Ty bfij^— 7x-x^fgc7)«t^^ 

fmwm^^y'Vx 9 v 'k'm.'thiMh . 

flrria-9--^ WJW^7-yx :^ b ^ . mt^9 yAr 
y Y fiJi^-^'-f y^^x-xsfg^ § xs t , 
iffia5tJiiMx^gtc5 \%m\-^x^ miiB'> X i^tciuia^ 
^^TybfliJ:^-— y9y 3u-xmn^m.^^tjfz^ 
0:^—9- y y^'Wx-^ ^tulB-9--^«JW^7">>x 
^' Vt)-^>m.-thTMh^^ts^y\^a--9^-9m 

1=1 

[It*]a9] aybi-^^XxAt^ioT^^^^KD 

^' ^^ry bXT-^^§tL-g>'^x7' 

^- i^'tcffl^^jXa ixS 9yATyV f|iJ:2--Hf^ y rJ' 37 x 
— Sr S=jyb°A— ^'Tn-feXSr H^rMli-f- 
I) a y b° — ^ 7° n ^- ^ A Sr :3 — b -f I: L T V ^ a y b A 
— ^ 7°n i?- ^ A|B'tg^#:T* T , 
ItrlB^ybi— ^TobXti, 
«?IISr#BS-t-g> y b Sr^M-t-^XSi: . 

B(riB«i^^^ ^ssSrM^tii^X^ h . 
m%^9yA Ty bfJJ^— T-f y^- 7x-xS«c7)Mtg^ 
m^-th ct a t:luiB:amt;av^Trn^'-^ A 
^«m:t7i^x 9 b ^^-rSXlSh . 
lulB-9--^»JW^r £/x 9Y^m^X. m^9 yAT 

y b my~-^A y^'^x-xsfssr {laa-r xg i; , 
BfriB^taaxgtc^i^M^ , ifriB^ x y'^~'j\,zmt9 y 
-fry bfl:2-— if y9yx.~7-Mm^MMhtsfz>i:>(r) 
9-y y^'-miS7=-^&mrlB-9--^«M^:7'i^x ^ 
Vt^^'^mthTMh ^#ti"3yb°j.-^Tni?-5AfB 

[ItiRaiO] :?'9-^rybXt:i^^KStLS'>xy^ 

~i^\z.mhTk±ixh 1 oiiixco^' ry bfiij:2.— 

^t^^-9--^«w^r i^x b ymmxh x . 
ifria^f-^ wjep^T-s/x 9 boPtJiii. 
fflB 1 oy.Xio^' ^-^^ ry Ymy-—fA y9yj^~yM 
m\.znmth\-^\^}AL(n^-)m¥j-^y-j^ 9 vxt^-o 

X. #-9--^^'fiff^r£^'x^ bii, 9yAryh:b^^^ 
ffitPtrKx b^s^y 9Ati'S:yyy b y y^"-ri> J: 0 iz^-o 
0 . ^^'^9yAryh±X9 yATyhMJ^-^A 

y9 y :^-xmmim^^'t^fzitycr,:t—Tu yvm^f 

:t7'>'xi? bt. 

lulB-y--^ -^'fflij^ :t T?" X b CO a ^0 1 ^ #S t T V ^ 
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f^^yti < i; 1 1 ^'mmmi'^h. , 

[ftsRiM 1 1 ] tfriS^- h fJiS 1 

[if SIM 1 2 ] mm^^-'J^ty'Jx. ^h^^. ^y-^r 

& Hff ^I-r ^ y t° - i?? TO 7 A ^ a - K -ft L T 
I, ^ ^ 3 y b° jL - ^ TO J?'' 5 A lEM^i^T- T , 

ttria:7 9-f rybW-i— ^f'^ y^':7x-xs*«ffiffi^ 

5 -Y T y h fM:2--Hf y 7 x SrM^ffl-r Xg 

ttrlB'^ X 7'^— i^t::|friBi? 9 r y bfM^—- y ^' ^ 

tfrlB'7 x y^— i^'iiO:?' 7 ^' r y bfio^— -^f -f y^y^i 
-x^y^i-mmizn)B~t^^-r\m^ y^i-^m^y" 

mW.^=y4ryhm:i-—^4 y^yju—xziy^-i-mm 
[z^t-tLtz 1 r)&.AL(r>9=y-{ ry bflO^-^f y^y^ 



[ff^il 1 6 ] t?lB^ r y MBij:x— <f ^ y 7 X 
-xSfgoMaxsji, 

Sfi^^x^it. 

^Sft^SXSh. 

#HBSfL/::-tf-^«m^T£/x ^ b^ii3'J^§/:;46tc 

flfria-:gi7)Pe^Biisij^^^^gf-rsxiii: . 
mimm^ixfz^-fmmmytyj^ ^ btcmiB^-x b 

mmm^tifz^-^mmm^y^'j^ ^ v ^m^^xtm. 

5 tcf BKO n y b° - Ta ^ A IB'[i«#c , 
[|f«]Si7] ttiiE^'^-f TybfM::L-if^:/^:7x 
-x^^OMfMXSii:. 1 omXo-tf-vsfBiJMP^^^' 
X b J; ^ii^t035n!JiSrBfy:"tti-r/ti»^tCHfriB-9--^-^ffliJ 
aiJffli7j-7Vx^' bc^pgM^ b^-'N'-x^^Xg^-irtfft 
^JI 1 4 tc|Bffi<50rj y b°jL— 3'rn^-5A|B1g«#:o 

[If^jfl 1 8 ] mtt^ ^Ary biJ^— r-f y^yx. 

IfrlB^-^^XifflfP^^TVx bo 5 1 j; oT^fe 
Ji^ §tl./tMW*7 i^x ^ b -^y b 2r^^y b u y i^-f s 
fz^\z 1 ':>li^±^D^f-^^^|lJMfflI:^7''i^x 7 b ^^Wth 
X^h. 

1 o].:i±oiuiB^?--^»Jfi^ri^-x b;^)^ibi!?iB*w 
:t7-y'x ^ b ^ ^y b ^^-t-sxsi; . 
ItrlBMffli^t TVx b ^ -^y b Ir-^Ny b u y i^'-rii 
t^lfSix/i 1 ■omxoffrlB-tf-^«iJffll:t7i^x ^ b 
IrfflV ^TlrrlBMW^tT'S/x b ^y b y H u y^*" 
-t-^XSi; Sr^tfitiRiIl 4t:iBa(?)3ybjL-^Tn 
^"'5A|B'[t«#:» 

[ft^il 1 9 ] ffriE^ ry bfsj:2--if y 7 x 
-x^lgo^fttJlXStd, 

1 oiilX«1ulB^?--^»M:t7'y'x b 1 Wb i 
-Xx- b ^n- b-r-l-X^^ , 
|friB5gl«b'i-XT— boa-bXStc5l§il§, 1 
oia±tOmlB-9--^ WJP^T' i^'x ^ b ^fflv^T^°x b 
)^-/9f-9^f\yY'}y^'-th:LU}:L^ 
luiB^^x b ^ ^' •/ ^' 7= - ^ y b u y ^-''-r xst:6 [ # 
M S , 1 oiil±o WiE+?--^ NlWm^ 7- i^' X ^ b ^ ffl V ^ 

T^Kx b^^' -/ ^A^yy ^j\y b u y^'-r^xgt . 
|friB*.°x b ^ V -f ^ >- b Srv N >- b y y i^'-t xgt:8 1 

«m 2 b i -xx- b S x^s -grtf If il<il 

1 4 t:IBao:3 y bi-^'ra:?'-^Aia'liM#Co 

[It5l<]a2 0] tfrlEi?7-f rybfiJ:!-— ^f-^y^-^x 
--x^*o^ytfMxgi±. 

b ^ ■/ ^y b ^>' b y y i^^'-t-^x^tca I § m 



(4) 1^2002-49484 (P2002-49484A) 



M 1 9 {ztmcT) >- b° A - ^ ^ AfS'lSM* . 

X -^mm t mmmizMm^^mmc^mm^^-t ^ 

ry hm^-^-^ y^yx. ~xmm Sr mm-t ^ x 
mimiMjLmi.z3\%m^ . wia-^j^y^-i^tcHfriB^^ 

tf y :7 X -^S*to5yT!Jl:Sr^ » 
mico^y^ry hiM^-^'^ y ^ 7 X -x^fRtc^jtE 

mam i co^-^mmmytn^-j, ^^ht mam 2 co^~ 
^ wiffli^T-Vx 9 h:bmmz^^i, j; a t:, ^ 1 to 
9^4 ry hm^-^-^ y^yx. ~:z.^mi,zn!S-t h m 

2 0^f-^mW*7Vx ^ b ^^tiJiSc^^xm^: ^ 

If 2 1 t:ia«i7) ^y^ryh M^-- r y ^ 7 x - 

[ft ^11 2 3 ] MiB^s!iaxm^\ m 1 co^~^mmm 
^ri>"x ^ ht^Mji^-s-tf-^^iiij^^y h ^^L■h±l,f^ 
xM^-tmmm. 2 1 t:iB«o ^ ^ r y N fM^-- 
y :7 X -x^fg<7)3!Jtfll::^i£ , 
[ft ^11 2 4 ] MiB^?aaxg?5\ m 2 (^^f-^sfflij$ijtp 

:t7"£/x ^ h SrfflV^T mrlS-^-^^'fliH ^y h ^^^y H U 

y^'-thum^^ ^ tz^t^mmw 2 3 (ciBa^o 9y-!T 
y ij^-- (f-^ y 7 X -xSi|co3!)iJi::i7a=. 

im^m 2 5 ] tulBiJ&SXg^i, y ^ 37 X 

— ysa y;K— :fy b SrfflV^T-+f— v'^flH -<y b 
ysy b y y>?--r-g.x?g^ § A, t-$rtfff5l<il2 3 tlBffico 
^ r y b fi!l^-if' y :7 X —x^mcommjj^ , 

[ i*5f<ii 2 6 ] mmmmco mm^^-t h ^~-> mmm 

:^y"i^j^9Y-cr)^lSj:mfj\ 

9 y4 ry hmj~~~f-^ y^ y X -xmrni^zn^-t h m 

ffrlBm 1 O-tf-^SffllJMP^y^^i h MBm 2 fOnf- 

immm^yv:x. 9 vi^nrnz-msth x 0 \,zm^9 y 
Ary bffl^-- f'-f y ^ 7 X -7Mm^znm-h'm2 n 

4?--ysXSiJ$iJp^7-i^x ^ b ^^fiSc-r-S-XSt ^^tfifsR 

JM2 1 (:iBaiO^'7-f rybfiji— r-f y^7x-x^ 



[|f^lI2 7] uy\^a-~9i^y^'fMzX'^XmM^ 

T'ft#c-ftsfL. 9yAry Y ix^'m^fx.h'^ x.y'^- 
ly\,zm.m-t.fth'}^-ts:<}l\,\->o^9y^Tyvm=L~ 
'f^ y^7x— XM3RSrMJIt"l.3yt°j. — rJ'Ta-bX 
$r^fl^5Q;a-^-g> =J y t° A— i'Tn i?"^ A ^ — F^t L-T 
\^hziy\^ :i,~9'f-9m^Xh-oX . 
|fflB:jyt°jL— ^Tn-feX{±. 

:am*«is*^'iM^m^xgi: , 
flfriBMtiS^'v -iT . m%^9yAryY m=i--^A y 9 
y ^-xmmhymm\.znmthM9L(^w^m£th^ 
~)mmm-^y'-Jx. 9 v Sr^j^it-f-^xgt . 
mtmm-^-th^-mm\my''j ^ 9 v ^mv^x . 

9yATyV f ij:2--if Ay9y x^-yMm^ W^-t h X 

flfriB5J!Lax?itc§iSM& , fluiB'^ X y^^~-j\,z-m^9 y 
A ry r-f y9y 3,—x^m^m7i-TM^fji:>o:> 
^-^f y y ^' wi§ - ^ ^ HtflBlsl s ^f sfijfij 
fP^:?' i^x h*^ii±lx!ct-^XSi; ^-irtj:? yb°A-^ 

[|f^]a2 8] ayb°jL-^yXxAtcJ;oTM^K 
D'srtgT-feD, A^-r^, ^'^-f ry b±T-a^§ti'g>'>x 

fi^-- )f-f y9y x.~xmm'^mwt^'^y'Ca-~9T 

x3^x^'mi^Wti>'=ty\^j^—9y°u9'yJ^^'=i—Y 
•ft, t T V ^ 3 y b° A - ^"5 AiB'[i^#:T* -3 X , 
Iff IB 3 y b° A — T n -b X { ± , 
Ww^SiHA^^M^m-rxSi: . 

mmm^zm-^\ ^x. mM9yAryh im^— <fw y 9 
y :r,-^mmtmmmzmm-t^mmcom^^^-ti>^ 

ry bfij^-- y^^x-x^fg^j^aJi-r-sx 

ry bfl:2-— !f-f y9y 3^~y.WM^m-^T^tsfzi^(D 

m^y'Jx.9hti^^^f&.-t^xMti^tsz2y\:;sL~9 
y°u9"yM.m'\iMi^. 

[0001] 

^•<yU~M,y~9t,zmL^ m^z^ 3uy'^~-J(09yAT 

y b«^— if-f y9 y x-xmrn^mmth-^-^mmi 
m^y''j:^9h{zmti>. 

[0002] 

[ ta!*^sffi ] mmm^j:'y x ^ ^if « , 9yAry 

Vi^y.'fMzii\-^x^'^-th-^xy^—i^<n^VWL^iXf 

S„ ASS^^^Jiit LTti, ^— ^f;^)^. V-ybbV-f b 
T> X 7''±^0Kii(50:?'' n — ^ ^';br b l^XT fc I) :3.^4^— A 
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[0003] URL(7)H?!IJ±. " HYPERLINK "http://www. 
microsoft. com/ras.htm" http://www. microsoft. com/ras. 

htm " Thh. zcr)mm<^micom^i±. 

HYPERLINK "http://www.microsoft.com" www. micros 
oft.com " ) Srft^tTV^-g>« IS3 0g|5^i±F;^-^ >-|^ 

<^mm mtii "ms.htm" trnfti^yr-^fi-) 

LTV>So clixtcta!v\ hyperlink" http: 

//www . mi crosof t . com" www.microsoft.com ^-'.X^yi*! 
corns, htmy r A MZWMth ^—9 0 \^^fz)t)(7m 
L^Jt^raJl■f--l>HTTP(y^>^ y^°-T•=¥X h Vy VXiii— VT 
UVZ1)V) V ^'XA bSr^EJc-f'^o www. microsoft. cora-if 

[0004] ±iB<7)f^JtfO"ms. htm":? r /Wi, ffW^HT 

ML {^\-^ j^—r-^xh-^—^T-yymm) ^-^■2r^^ 

m. :2,~^mm^^yyy 4^)v^j:W.m^m^-t^fz 
i^{z^ y'=y-^^{z^ x.y'^-i?t Lxm.^^^ 1 jif^T- 

[00 0 5] HTML^fflV^T, IBfl*ii:. Mx.(f, r^'^ 

y^—M., T— 7'7^ x^XhU V:?, 

^■f--l.;^/f)^"-C-§ L-h^L., HTML:7r ^ .x.y' 
^~'Jziy^y^y<7jmm-^j:^^^^'M.mz^-^.-\~hX 

[0006] 4 /t. '^jiT-^— yti, y^'^-f tIfWco 

£/(:^^^^ -^if' tcillfiSti-g>HTML?fMt:7 =j- 
[0007] S 7=-^{i:M®t:«WlWT-=5rC^>?)\ 

f^mt^^hifimm'^xts^^iid-^xmmzii^.^x. ^ti 
^cr,nMcn>^—fMnryv'r—i^Byy°'aif=7M.^mv^ 



^]yyf-t'}mumt}Vyif'-t<7^2mm.c:>i]Vyy 

mm^f>^\,z J; ^ i> Off e^j^:^- ^ mm- h 

ts:A V y^-'-im^^ t fzmtmmm^^^- 'j^mm^z^ 
^.-r^^ztii^x^h. 

[0008]^<c7)'^x i^'tc j; K) . :3-— rtS-^— 

j^'oiims<jsgR^)ajx-r-g> i; i -5 T r ^ ^^'izm^ 

^ ^ r y b fflij-f h 4 ;t(i-f - ^ (Mi(±\ to :a y 
7 ^ - V -/ h T- a - F- -f [:§ ttJ'c-' -^y^-^^-^ts^b^i 

— *f ^^'SiR Ltzf- ^ imjjco:^ uy^-~xm^m^fp 

[0009] ^—y^zm:tA'<~yVi?.^Vf'f—'9oymt 

y^^fffi^ HTTP;KX b ij h ^ffll,^T 'J i^'XX b 

SrSff-r Xty h . -r-v SIBJITT U 3 v:?"^ 

^'■'^Ati, HTTPUi^xXhSrMilL, ^'^-fTVh^T 
TP X y X T-3«m-r •§> -2-—- *f O T ^' >- H y ^ Rttf •§> 

-f:MTML3-F^^Jiic,-r-g>. ^Of*. f#^>tLfcF^i^ 

y hii. mwvxt'yxx'^'yA ryVi^x'rMzmt 

[0010] -9--ysfflijT7°y >- 3 >'Tn:;'-5AOlH 
fl^i, '^x 7X-i^1SlttfflV^I.3iaOHTMLa- Yinz 
nmLX\^h fSfX^ <. t'criXd l,zr'~ 9 ifiy'=y 
b^-f-^h O^T-jlifiS^x-S./&\ ±fz\t 1 -j\:X\L<yyrvi 

:?''^A-i-i§ C++, Perl, Visual Basic, -^fz 

\i. Jscript) ii^XSmV?yx3Yzi)V^%t^y°xi^'=yJ^^ 

-i^y^y^ tjfta t T V i i: ^^SiRS asi^^^ 

L^^L. '^xr^-i^iaft^-ii. y'yy^'y'? 
x-r-f -^- S fc{±XT ^ ^' i i: A^'^ < . Tn i?' 7 

wm:wm\t-thh^ x-^t-tahwrnM^zi^-^xi^mzti: 

[0011] —mz. :^y.9M.-^-.>mry°^J'r-'^B 
yyu^^'^yj^cnm^Hjt.fz. ^±-^j:m^tims.^ti. m 
ffl^^ii uiui^ti^m^fz < h s d mxh 
m^mi. fmc^-^^y'^^-'j^m^^htzi^^z^ 
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y""^— iyii^ c^^-- ^f' MIS j3 j; ^ r y b 7^'- ^ 
[00 12] 

(ASP) :7^— Av— iJ'T'fc.s.. Aspi;y-x(i. mMti"^ 
xxh^MJML. ^cofi. ;?^-f ryh^oHTTPi^x^K 

>'XT-i7)SS*HTMLr?— F^^jj£-f--i>. M^ifVisual Bas 
icifcJiJscript^^tfo §^>tC, ASP^ilgii:, fJi^iOT 

^}-aVTt'—7{-VV {mUt^ TV Ml" ACTIVEX" 

f IJT7° U H >- 7 1^— A V—^lza \ . -f— ^ MM 

i,zmmi-^j:iftiim(:>^x^-^y°^:fy^ym. fis^t t 

TftK^rrn^-^ S y^-mihmWj:^^^'m:hi- 
£/Officorx^7 h IZM^^,^ i i: I. J; d 

[00 13] 

j: l>'ffitfO^Hii . 5 ^ T y b fflij-i— tf" y ^5? 7 i -X 
■^Vyv-j^y-^^W^'th^Lbi.zii'-yxmik^fi 

ATyV\Z.-^x. y'^— -J ^ ^^t" -g. 7^^i!6 iOllpHTMLiO j; 
tl{f V y 7 '^if' -5 T i> i V 7 -f r y bfflij 

a-—- y ^ y X -xgig<5D5yiJi«i, i ^iili^^^Kx h 
ys".y^'-f -<,y b^Ny by y^-^Ji, bys>y ^'x— 
^^y b u y^'^. WJtP 

[0014] :^wmh^mimmco±%t£^m±. 
ryhmj-~^4 y^y x.-xmm mm. j- 



y^ya^-xmmcr)^mzm\'-^^iii:fi) mx/mmmm 

0-tf-^»Jf|I:tyVx ^ b(i:, 1 o]iJ,±<7):2--if ^ y 
^7 x-xSfRti^aB^jtcMJS^^.S. J; ^ tc±jj!c$ix^« 
^u-yi'-:S^t:i3C^Ti5Sr:S-f-^ 

— tf-f y ^ y X -x^fi^ #i § i; . ^-^mmm^y' 
zyj:^^ h commit. ;(;uyy~m:^t5^v^^com^cr)'^ 

It. 7-50 rgj $iJtp:ty>^'x;? b^^fJlS^)^;•g■^T■■V^ 

[0015] *^BJ(7)^S||Jigjg®,tfcV>T, 
-9--ys:f|iJMW^y ;^x^ b{±, mSWtc^jE^^^— T 
-r y ^' y X -XSSS^^ffiLT^yLil-f-^ ^ i: A^'T t; h . 

y^^o^j^^Jtcioi^T^iSco-tf-A-fiiMffli^^i^x ^ b 

So mnt. ^5^Tyb/?)^^>SftL/::mi^o*r^b^N' 
■y^-fA;y^ (^J^{i\ ;<?^y^'-^^±<7) rj^co^j 
O;}^'^' yS*i7)i? y -y ^' ) $r1^*n-t-& t . 1 0<50§IJfflI:t 
y'i^x ^ b ii, -e^Ofitl^ftl^ti. 1 o]-:),±^0|HIB##:^t L 

T I. s :t y V X ^' b t j; -5 T ^aa § s n 2 <5o ^ ^ 

y b ( if , r J M0^y>' X ^ b J; J^^coH o 

-^mw^yvx ^ b sf¥\Hx-mm^mmMm<7)^y°-^ 

ifx-S ^ ^y b-^Ny b y y ^'•^ */M5S 

[0 0 16] 9y^ryh±xm^^tih'yx.y'^—i^ 
tffl^^jiS tL^ 9yAry bfM:2-— tf y 7 x 
fg^^gifM-r S j; l^'rj y b° - r?' rn^' ^ ATcr:^'- 

h y ^xx b ^^fi-f-i> . mMif . ^-fm'MM'f-^ 

'sm\zm\-^x=t-~^^ y^y s.-xmmcomw&.'kH-^ 
\,z^mi^-ify°u^'yj^'S:Kh . ^-■'mimm^ 

y'i^x ^' b SrfflV . :3.-Hf -i" y r?' x —xmmt^^S: 
§ixS. :t--9-y y:^''SI5-f— ^'^Sv '^x7><-yt:3. 

-if-f y^yx-xmmim^^^^-^mmm^y'j 
x^' b:^)^^>i)Jg§^^'g>. 

[0 0 17] i?'^-i'ryb±(c^^^§ix-&'>x7X-i>' 
(cffl^a* tL-^ 1 ry bffj:!-— <fW yi' 

y X -x^H ^ ms.~t 3 y b° A - ^ T-^^T^iftS^tB 
^-tf-ys-fiMffli7i-y>^x 9 vcommmm^fi^ . i o 
iii±i^-9--^^'fiff:ty£^'x bii. 1 oisiio^' r 
y b«^— ^f-f y^ y x-xS3itc^jE-rs . :g--'f-yN' 
ii^*y>^'x ^ bfi. ^ r y b;&-^>gfi Lv^cA*^ 
K ^' 7 -f r y b±T-^' r y bfu^—if -f y ^' y 
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[00 18] 

^ii:/&i-C-$S. ^'yATyVXt. mUtWm^^^fz 

^j^r-^—'j^m^tiJ^w&m-t^ ry vmyy 
'^■r i -5 T ffl V ^ ix ^ :t — 9- 'i >- ^''wis ^ - ^■ ^ -9-- 
) s-T-^fiit-f - , ^ 9 -f T > b f iJ^-- f '-f y9y^~7.m 

[0019] El 1 ■^mmtihmtmm.i.z^nh 9 
vATyy \,z^^-th ^ X y'^—=ju yfyv^Wi^^z 
^-th'Ox.y^-^^.i^.-t. ^^-rr^-M 0 oa. 

^'yAryV 1 0 0c7)^^ga±t:i3tt-&'>x:/X->; 

10 4 ^m^-th y'y-^^ 10 2 SrUff-rs , ^ r 

-I" i^ny^ hatCi-5TlE36SixTVi-S"INTERNET EXPL 

ORER" y'^^^\t^ -¥wmhh'mmm\>zii\'rh y'=y 

ETSCAPE NAVIGATOR" i^JiX/ "MBMC"^ Hti^h^iiK Z. 
^xtPSA>5rV\ m^Lfz^y x.y"^—'y 1 0 4tcii:, -r^ 
Xb7K>/^'X$IJfflIl 0 6i3j:t/2'?0.-K^'>'FMffl]l 0 
8. 1 1 0/f)iffl^jXi^XTl^-l>. r^^-ri 0 2{i:. HT 

jpi^xt'yxi 1 2T''^x7"-tf— vs-1 1 et^^mma— 

-7 X y^- y ^^-t ^ . ^ SISmtt ^ #BS t T HTML 
tol^TlMse^-^^^ t#t$lJPIS^l^C>tO-Cii^<. SG 
ML (Standard Generalized Markup Language) . XML (e 
Xtensible Markup Language) iiXlf. XVL^—Xcr)-?— 
9Ty y'mmTh -5 T , b ^^V- ( Sa^fSfl ) ti J: 

y^y :^-Xim^'thXd IZtm&tlfzmi (Wireles 
s Markup Language) Sr-^tfAilcO:^— "tf 'J V i^'slSij^^ 

ML3. 2ti\ ^mmm^Piz^^zm^^tix^^hii^. html 



[0020] :79-f r>'h 1 0 0 i:'^xy-+f--^S-l 1 6 
tiommii. HTTPy^'JUXh 1 1 4i3j;VHTTP^;^*ry 

mmm ^^mtx http ^ tm-t h . m<<z%m ^n.^ 

h<r)X\i.^x < . s-mTP^-tisbfzi&<^ h y yx.4i~ h y° 
y=i ]-a!i.h^mm(r)mmp^x'hh t^^^tix\'-^^ . 
x^'-ff-^s i 1 6t,z}i\^x. mipjUT^A y^'yA— 

)V\ 1 8>i;i\ HTTPy^?iXN 1 1 4^Sftt. URL^gf 

m^^^yY ^)y^'-th%mLov\yY'7 i 2 o ^^x? x r-tf 

— ^Sl 1 6t'ii:b-3Tl->-g.„ 

[002 1 ] URL/&iHTML7 r -f /I^CO J; 5 ^ff W 

^Sr^yr-y^ySigl 2 2 Sr^Jg-f-^is-^. ^n^F^I 2 

o^i, ifS^nyT-y^y^iSi 2 2 tr^'-t-x L, HTTpy\° 
-fT^-^yi \s^-sr\-xm^'^^yi-yvwm \ 22^ 

HTTP^X;!^^^ 1 1 2t'^'7^'ry h 1 0 O^jHIj, 
^W^Cr>h^'MW&mz^\\X ^ URL;^)iASP+ ij 

y-xco J; -3 =5:t6Wa i-xy^y*i!l 12 4 ^ ^^-T^SJ® 
)\yY'y\ 2 0{i. ide^j^yT-^-^ySiiii 2 4t=T 
^j'-bxL, wm^yfyv'^m.! 24coayr-yVi^ 

ML. ^ X 7><- i^' 1 0 4 ffltOlS^HTML rj - F' 2r ^Jj!£^ 

^mM(^h^mmmm^z:B\-^x . ^mnTML^-F 

a. MliHTMLB. 2=J-F$r-^tf, -mz. t&W=J>'T- 
y ^y-^i^ii: , ^ ^ r y h '^^ x 7X-i^'Sr 

laa^^ h^-^u y^'mm^mm ^z^fs.-t hcoizm^-^^ 
z tti^x^ ^^-'> m\MMf'-:^Winm (mtif. asp+ 

UV-X) T'J>S. -eLT, "^x^'^-i^fflWHTMLa — 
Vlii. mTP^UT^A yl IS^ajaL, HTTPl^Xrffy 

XI 1 2X9yAryh 1 oo-r\m^tih, 

[0022] ZCOmMcom^ 1 20l±tfz^ IB 

S^zi-YcDyAy'y'J [ZT^-^ X-fh i t ¥X^ h . 
iiO J: o^yAy'yVcoi -:>:b^^—^mi:^yxUmyA 
y^u I 2 ex'hK). zz^^i^. ^^y^"5 1 2 oii, :x 

— tf- ^ y ^' 7 jt — x^3lS:Mll L ^ X 7'^— 

|.r^SaHTMLx-^&±)iSc-r-S.^?--^mM*7Vx ^ b 

i^i;i±i^-^-^«M^ri;^'x^' t&e^ny 
r-yy^W- 12 4 tclEiiBStLit^ X 7-x->>-±tc. mM. 

mztfzitmtx. 1 oiiiico^-- tfw y^-^x-x^ 

3Stc-7-7Uyi?''-r-&. 
[0 02 3] ZtHzML. m2C0yAyyUii. V-^ ^' 
n V 7 btt;^^ ^3 «" ACTIVEX" 3 y;K— -^^ y b '^-^tf 7 -f 
7-^U^oJ; d^:^^-^ryhfMM#P^'^x^-^7'5'J 1 
2 8-C-^.g., "ACTIVEX"$lJfflI{i:. TyhiiXUi^ 
coa y-ji^— A-y V t cr>Mi§coi±-Jfl/zm-^X—7^cr>mmz 
#dcoM (^y*.°— ^T-yb^y'^/xi? b^x/u) 
x^hT*l>, ^^^ryhfM"ACTiVEX"M0ii. Mi 
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r >- h X yy'y^-^f^zx xmim^^tmh com 

'<<-7. (n-ay^.—T^^yVZ-hh . ^"fiJACT i vex n y 

t. fz^if- 9^~xzi yjr;~ :^^yh O-tf-^ -^fSMffitt^ 

> -^i-f H^T § f\M h COM-^- X (?) a yit's— ^.yy 

h„ ACTIVEXtC-:3V^T(i:, rACTIVEXi^ j; V'OLEOllMj 

(xt;'-7 K ■ i?cfy:7 bTi^x. 199 

6^) (cj; Df¥*ffltciBK$^xTV^^, 
[0024] "ACTIVEX"MfflIi;(i:MBSWt:. 11)6^)3 ^-r 

y>y«}l 1 2 4 tc^t^Sti^*^BI?oj|Jteff;J^,t7)-9--^s' 

y^TyhW'^ci\\Ex"mmimm-t^^y-:^i-^^ 

-tf>\ -f-C'tCtg^fti^XT-i. I^t::?'7-^'ryh fIlJ"ACT IVE 

x■'M^^lIffl3-^■2r^^LTv■>^*i^{i:, ^'^-f rv-bi^o 

'^x 7'"^-i^"|^T-"ACTI VEX'-MM^Hfi'^faJII-r-S. . ^ O 

i!g7&-A>"ACTlVEX"iiJPffla-K&^-'>yn-b- L, 
T , 5 -f T y b Alco-^s. y^~-jprc"kc{ I vEx"MfP 

H >• ^Hff -t-S tfOiCfflV ^ A, ^X^-+fw S-f|IJ"ACTI VEX":^ 
X 7 M^M t ^ ^y b it^±tf i; ^ . 
[00 2 5] ^\yY'7l 20i,it.fz^ ^x:7"-tf-^s-i i 
6 ±^ tz\m<nT^-^:^^tl'^ X 7Hf-y s±T-H^f ^saa 
1 ^i^A±(DW^—f'4 y^y3i—:x^—^'^^y:i^— 
:t->'M 3 otr^-fex^-g>« ^*^ffl^^^rTu^^->^H 

^ y^':7x— x-i?-— ysrjy^::'— ^--yf i 3 0(i, b 

^ 1 2oi/zx-oxmm^ti^mm':jy'ry'y^WA 24 

a y^yymw. 124 ■r-:aa"§iX5t$iJffli^ri^x ^hlz 

y:^y 3^-x^~y^ayt^—:^^yh l 3 OcomW'i^V 

-tf-^WOT^ri^x^' ht: j;-9Tffiffi§ti 
-g>5yill{i. ^x7"^— ycT)^—- if-O'ii'^x— xS^w 
i V^Bit^ r-b/Ht-r -S. ^ h i -5 T#-2-— T' 

y^-^x— X-tf— ^S'ny.-K-:^-^ h 1 3 OWTni?''^ 

x-tf— ^srjy;^-^.y b 1 3 0«iB^=g-{i:, ^-nf-f y 
^7x-xralliT-«^< . TTU y-y 3 

[ 0 0 2 6 ] EI2 {i:. ^wmh^mmmm^zion^^ 
mmmyf y-j x.9 h^m^^xco-^ ^ -iryv w^- 



HTTPy i^XX h^tf— ^-?t:j||ft^|,„ HTTPy ::?XX h 
«±. ASP+Uy-X5:i:"OKiiSr#5E-rSURLSr-^t^o 
a2 0 2tCfcV^T, HTTPy^'XXb^gfi 

L. m'^^fifz'0M^mm-i>mwx^'^y f ^Sruyt/'m 
■t. Asp+y y-x{i:Mil2 0 3(ci3v^Ti5t^msti§o 

3Jail2 0 4(i:. ^SStL/ilSe^rJ yT-y^y*?! (M;t 

if. Asp+yy-x) cD\Hm><zm-i%^-^mmm^y''J 

[00271^3206 tfeV^T , $ljffll:t7xx ^? M?§ 
il<7)-9--^SlilJ$[Jffl^7'"yx:^? bi±. *.°XbyS--y:^'-f 

it. ^y-t Tyh:b-^^-y^^tm^nmm^ti6. 
mm. c^yAryY\m-^ymmt)-^h<7^ r^-^x^y 

■V ^ J ±fz\t^-)^zmt^fLh ^ TV bflx^x b 

^<ti\ m^tii. -r^^Xb^'-y ^J'X^Si^^^iibn.yT 
^'^yt^'y ^'X*^A,^{m/^iiao-f y^'-y ^'Xtjr- 
-f^zX'yXXt!itlfz7•^y^hi^^X%X\\ tt- 
L. *.°xb^s->yi?5!ail{±. ffito-Y^ybtii-sTH^rS 

tihi^coxi^AK. mz^-v'tconmizX'oxmff^ 

[0028] ^!!la2 0 8 , PtMF^^O^-'f-^^lllJ 
MW:t 7^- x^b*\ iS'^-fTyb 11:2-— T'-f y 7 x 
— X^lgO ^ X yX— O/t ii6t7)HTML :3 — b O 

i ^ =3r^— f y Vi^'WiST^-ii' Sr^J^ ( t ^cJil^Vi^'y 

It, :2.-if-f y^'7x— X±tC:7'5 7 'yi?X^^^^ 

m r^y^-yy^-j |g^*3j;lX^'5-f ry bffliMtg 

of^i6to7"'5'^-rtfoj; -^^r^^-Y ry brry^-i^H 
y t= J; T »SR s s ^-^f y y ^'miSx - «^ 
3!a;aSrtS*LTi^-S., MJI2 0 6i3j;t^vy^-yy^- 

MfM 2 0 8 » j; 19 Pffl^iijBjtiiEi 6 i: commxmrix 
v^^. fci.^ttff^^i;i3i.^T. ji^i^am^y'i^x^' b 

y<~^>\^y—^yxim^^x^^yhtLi>^ -t^h-h. 

-J^y-J^ 9 bWrender ( ) y b«Dft/'mL{±. 
a^Oil^O^r-y--^ WM^y'i^'x ^ b {zhfzhWM b 
^yS-Xt^:^, MW5:SlM:*7'y'x^' bWrender ( ) 

^ y .y b BfV'm-rS'Jo:^^ i; L T . ^ y b y 

y^'-a/tii::tyi^'x 9 baii#-ffi^i: iO^rffi^fflV^T t 
•t Trender () j V^iVkW^h. 

[0029] -^w¥i(r^tihmmmzii\^x . m^ay^ 
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[00 30] 3yiffl2 1 0 HTMLr?— K^HTTPP 

K >t HTML — F JE t T if t ^ V<Ty:j-—^ AV9 
t^JMft?t-^#T-^?)^. jyifM2 1 2tc*3UT. ^ 

^OUSfiff^ffitCi^V^T. ^?aJM2 1 2a. ^?ilJM2 0S^oa. 

Ma2 1 0c7)|frtctT-^Tt iv^. 
[00 3 1 ] H3«. i^^w^rnhhrnmrnrnxziiv^xWi 

-^—^O 0 0(i. HTTP^AMT^-f V3 0 4 tHTTPy 
3 0 2^SttAti-&. HTTP^\°-f T^-f V3 0 4{i. 

—jVti: ^ i?) ^ J2. — ^ ^^ 1 i V \ ^ y 
-^S-3 0 OtCi:-:>TSfI§iX'g^^ASjHTTPiJ ^XX V 3 
02a. S^fS^t^a. IHTTPy\yK^^^^X {)\yY=y 
3 0 6 i: UTEI^) VX^^yxt i-^TMa 

^fLh.. -^^yK^3 0 6^i. URLU 

>^^^-;1^3 0S) ^iift/^m^. 
[0 0 3 2] El3tcioV^T. ASP+yy— ;^3 i otcM3S 
\^\'r^ftfz^—l^yr9V^}3^SiT'nvf^^f\^.. ASP+ 

uy-x3 1 o^?)M^fcJ;^/^S]S^^^vKy v^^'^^. 

( ^ tt" . aspx" O j: 5 5: :7 T >f JVWm^ 

"it) ^w^^h^h\.zi.->xmm^fmh . Fjf^^D".as 

^>>"jz.-;P3 OSt^ii^TgrnSix-Si:. ^->^":7r^^ 
by^i>^^-7^3 OSti. :7r-f/I^i^X7"A^>^^tT 
mWxy rAJV (Mi_{f. .aspxy r-f ;L^3 1 0 ) 



ffffit-^^^^. ^->^":7r^by^>^^^-;l-3 0S{i. 

[0 03 3] ASP+yy— X3 1 0 ^^^utcM^mt/'c 
"ik.'^—iyyT9Y^}'^iy:x.—)V3Q^^\i^ y T A 

-Xc7)i?^X^tK3fi$ii:'g>C0M+ (Component Object Model 
+ ) 9y7.a-^Xoti:Wzt£^y^i^:^9V9vy^OT;—7. 

mfMzi^v^x. mz. v-y.')y.v\±. ^vmi^^zwm 

{zziV)M JV^K^ cOibi^ZTy-/ hy ^^—M^lzm^co^ 
^ (M/Ji. X86. Alpha^:i:0 t^iSB^t ( Just-In-Tim 
e) ziy/U ^]^^tl^. ^fSMt^li.. COM+ IL =2— J 
ava yS"-f fn— F\ Modula 3 rJ— F\ SmallTalk r? — 
FJ^it/Visual BasicrJ— K=5:i:^O^Jlffla;t{i^;^^i^ 

htfzity-yyr'^j]^(mtif. psp+uv-ysi 
0) i^-^m.m^f&Lxhx\^\ mm9^y^4r^u3 

Mm^tifz^-^mmm9 ^y^ntfz^t^z^-'jy r 

[0034] ^—Vyr9V U^^jz.— ;l^3 0 8(i. El 
\<7y^^y^-'J \ 0 4t^ffiSt-S^f-^ WJffll^7-V 
x^' FT^S^-y^ty^^x^' F 3 1 4*mSj^l^o ^ 

—V^y^-J^9V3\Aii^xS^(?:>'i'^y^-J^9V km 

7"^XF;J^"^yi^X;t3?^">^xi? F3 1 8. ^^9y^ 
yy^^^ F 3 2 Oi^J;t;^'SiJO;}^^^^y>ry>^^x F 3 2 
2 ) MM:t:7^'>^x^' FPi'il3 1 ^a:>-mxtyh. ffi 

x%. f3y.9mYm^y^iy:i.9Yhnm\iZ. mi^znm^ 

tt-S fc^?)Tii^:< . 1 ^?)HTMLM«t::MJ£t'S:i-y^x 
F^>^^T^^So '^—-J^y^i^j:.9V 3 1 4{i:. 01 
ayi^x.y^^—V\QA\zn)&th. 'f^y^V^^-/9 y^^ 
yyi^'F3 1S{i. S1107^^XF;i^'v^Xl 0 6t 

MjKt-'g^. wmz^ if^9y:^y^i^j^9V3 2.^\i^ m\ 
<rmM^^9y\o^\^zn)^\^. :f^9y^y^i>:x.9V32 
2«. m\osmm^^9y\ i otMJEt-^. 
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^T••v ^ -g. 3 y 7^-:^ r ^ X b T-* -1. „ s'lcommMm-c 

[00 3 5] iiBi^njwsitfev^-c. mm^y^'j^ ^ 
Wim3 1 (j(^mu-^y'-J:t.-7vii. -r— ^-n3 o q±t- 

t^iS tT. HTTPU7J:Xb302:^)->^>i7)*.°Xb^Sv:;'A 

V \ ^ r y b xcom^'y x r^- i^'^^^^t^a v ^ h 

7'yx^'Mrta3 1 eti^i^^m (-t^h-h. uy^'uy 

vm^^i^M^mtth^tti^x-^. ACTIVEX Oil 
ffiM) ^-^ycomm. java (ssifSfi) 

tifzt^. 9'y4ryhm=L~'f4 y^y x.~xmm 

[0036] ASP+U y-X 3 1 OT-^r$IX!tWMt: j; -7 

^~jmmm^y'iy:r.-7 i^^—f^y^^yx. 

-X-+f-ysay*r-:fy b 3 3 0t^=yATyVm=i-~ 

^— ^f-f y^7x— X-t?-— ^^'::J>-d^— Jf-y h 3 3 0 tCT 
i7-feX-rSih;6iT-i:^. M;t{f, ;KXbys-.yi?ASJt 

^x-x^f-vs-n y*;-^^y btcjf^ Lii^iff ^ C t j&i 

fi-f-^ to - K * Tc^-^ 5 >- ^'■■r i < 

[ 0 0 3 7 ] EI4 ^^m<^h^'mmm.{zi5nm}i 

m>>zi5\^X. yr-^;b4 0 Oti:. ^b-?)WiB^3>'T-V'y'« 
iny^-v-zb (Mi.{s\ ASP+) x-y'v^y'r^y.hM. 

yr-{)VAoo^m?^^-t 

^—'Jzi y) 7 L^^^ . 7 r >- b f JJi 

y ^ X - x^fg ^ jtiJi-r fz>h [zmw£-^-f ^' 



m\,z\t9'yAry v^m'\vv7.if^yxxm\t'fh\yy9' 
^)y9'^KfzmvLu~Y^m^-^^^h., -eLT. 
\t. ^~fMmm:^y'v^9 v^zi^-^xm^^tih^ ^7 

xA ry b±c7)t^a;y^— >><7)fT/t^^^— i^a y^s^ 
-^^tz^^zm^hmVLa—Y^±^-t^o 
[0 0 38] yr4)VA00<r)mi'7-^y\i. viT<^y 

<%@ directive [attribute=value] ^> 

directiveii. #tCfflPS$tl§ C>OTii^r < . " 
page", "cache"^3t{±"import"Sr-^^T■•^> t^' 1^ 

^'-r^-yfi. vs'.y:7r y y^''-fevy7''y:?'x. -b'yv-a 
y:1^®Sf+. x5-^NyFU>^''X^-i., X^'Uy-T- 

^■y^''Si§, b^y-r^ v-a y-fevyT--/^'xjo j;t/-f 
y*.°- b X ^' b- X ^ y'to J; 3 ^#ttSr?^s-r-& ^^V) 
t&wn yT-y^y^is^jtan-r^ i: # ^;^-i>■ayy^° 

[ 0 0 3 9 ] ^2^-f y<7)<htinl>i±. Ux5;bt tT^S 

V y y u y s i>6 tiejne^j^^aJM ^ ^f ;6 ^ v ^ ) ffisp 
m\^m^99'Xh^. mvLmx><zii\^x . mn^yr^jv 
oi^fiOSr^t, ^tLta7tUT-5;txT-^5'S>5^y2 1 

0**T ^'"'</htinl> h ^^t^ -5 T V ^ S , 
[0040] a—YmMyu^y^li-. 7r-f7l^400O 
^^y3-l 0t:#i£-r-&o -mz^ ■+^-^S'jIlJ:3-FW 

^ h ^ y^'^mi^j:^ifi,z-^-j ^^Lxmnmm. ^tih^v 

<script runat = "server" [language = "language"] [s 
rc = "extemalf ile"]> 



</script> 

m<nhhmmmm\,zii\^x . :3~Y'SMy'u^y9\i, - 

-+?--^^'" tlSJg^ ^X/tfSSr*-r -g. "runat"Mtt ^#t^<scr 
ipt>^'i?-^ffll^TS«§fL^. HM'iZlt^ "language''^ 

'\ii\^^-Y<7^i-y9 -y 9 x^m'^-thtzmzm^^xh 

■Z t ti^T^ ^ y6\ — K ya 9 O" language"M'l4 
IZX^. m^^li. Mtif. Jscript aXt/PEUl (Prac 
tical Extraction and Report Language) ^is'tOll] 
X y-^-i^H^f I^T-M5:-g>WigSrMV^I. i t ti^X'^ h . 
<script>^?':^"{ii yt. ^WiZM' src'y rAJV^^mS.'t 

hzb^'^x^-. "src"y T-f 'e.r**^>^— i^":3y 
7tcJ; ^^!aa<7)7ti>6(y)tJ)e^ny7^y'yKi!gt-:3— K 

mii^^mmwm.izii \,^xm\^^^tix^^^iiK wicommm 
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[ 0 0 4 1 ] EI4 tcioV^T. 2 r>(r)^yiu—^y^ AddB 

utton#C 1 i c k J: t^Del eteBu tton#C 1 i ck — K mM 
n v^'l^tCi^V^TVisual Basic:/ =r—V^y 

"Source"*^ J: t/^"E"^ t ^ "7 AT>Vm9 
-f b :^WJE^4i"^' >^tc^*PS ti^ i: HTTP U x;^ 
b X *r T ^f --^ ^"iT^tT^S S -g. . AddBut 

ton#Cl ick^y;l^-^y tioUT . :x-^f V 1^: 

-/^y^X^ayf^y^VM. miS"Add"iC3ilSSfL. ^v^r 
— lyO-y^^XYf—f:^ V)\\iZXi— Y^fth . DeleteBu 
tton#ciick^y;l^— :^—^^'f^xV^: 

XX^^yr-^XV\±^ #|§"Delete"tC3SSS§^X. 

:7T-f;^4 0 0^on-KHw:7^o^y^THw§fi 

ftl^o Visual BasicS>y^ v^^X^fflU-g^i:. 

h ^0 - ^i* ^ mm^ h o 

[0 04 2] rn— Kl^y^^-^yy^Vo J 

\i. ^-i>vyy^}y^^mz'mimw^fth\--j(n 
y^^yyy \ AV -/Yxm^imw^h. n—Yvyy^) 

[ 0 0 4 3 ] <% InlineCode %> 

ZZT "InlineCode" {i. U y^^'^J y^'^m^Z^—^'^±X 

[0 0 44] ^ yy^ ymm^ttz^ filTOj:3^M* 
S^^^' y X ^ffl V — K y U y^'y^'u ^ 

[ 0 0 4 5 ] InlineExpression 1> 
ZZX\ "InlineExpression" y'U y ^ i^Z^t^ti^^M 
(i. "InlineExpression" :*^^^0f[t$:W#|^i7)iatI[^*^ 
PJxC^y7r-—Ji^^lzW7Lt^'^—'J^y^'Jj^ ^ bo" Response. 
Wr i te ( I n 1 i neExpr essi on) "^CO^r/Hi HzJ:-dX 6^ 
tC^^StL-gj. mtif. "InlineExpression" (±. tJlT 

[0046] <font size = "<%=x%>" > Hi <%=Name%>, 
you are <%=Age%>! </font> 

^tiii . ffl'x" tctsifts ti^ y ^ V b Tmr^^ X r/h ^ 

Aco^m^z-:>\^Xcotm^iiit\-r6. ^^Ao^tafci: 

h ^jy^^^tLx^m^ti^. iS:^HTMLn-K(i. mm^ 

f^fJrijZ "InlineExpression" COM^^t^ X 0 iZ^—^-^T 

uyruy^'^&timi?ux:i':yxT^y'^ryh^'^Min 



[0047] <font size = "12" > Hi Bob, you are 35 

! 

y r-f ;l^4 0 OcO^-f y 1 ItCioUT. <body>{i;. HTML 

v^a.?<yhco^:s^cr)m^K^^m^'t^fz^comm\\™i 

9^^Xhh. y 4 ■i)VA(}0<TyyAy2(}\fm\^X. 

T^'^^Vbody>^a/'c^sixTu^. i^mmt^hmM 

y&mXZi^V^X^ <body>iJj:t^</body>^0\.^^^xC; Uv^^ 
)VXhh. 

[0048] HTML:7 ^ — Ay U ^y ^ ^^13*^^=^ :^^^<f orm> 

*\ mAa:>yrA)VA^Qa:>^-X^^'yByp^.. yAy 

1 2tCM^>tl.-g^. :7^— A^O^y ^'c7)*?T^=^:^'Vform> 
{±. HTML:7T-r7b4 0 0^?)^-r >^ 1 9\Z^^Alh. ffiS 
toy N° ^ ;^ - " i d" ^ . FJf ^iOflS'J^ ^ y ^ - A 7" o 

"y tP|}l#tt S ^C^t^HTML$fJW ^ ^^Z%^ ^ t ^^X 
^ztiizX-oX. l-:>(r)}{miyT-^ Mz^m.(r)y^ — 

[0049] yr^)]^4 00c0y^ yiSt^zt^i-^X. 

yT^j]^400coy^y5}^ 

[0 0 5 0] y t—^y'U'y^[^^Z^ Elio:x— ^f^y 
^^y^x— XSIRI 0 6 . 1 0 8io 1 1 0 t^jE-T-g^ 
3^c?)HTMLMfflI^^:?'"^^J?:?^"^StiTV^-g., |g 1 cOa--^f >f 
y :7 X -XgSi^J^^T'^X b ;t<^ ^y xtcffl ^ :7 T 

;P4 0 oo^^ y 1 3xms^ti&. t-^x f Ut-^ 

;b"User Name"{i . "r^X h y 9 X<7-)1£mi^Zi^mth 
^ ^ Wmt- S o t y pe=" T ext" i^^^Xti^^li. 
r-^XhTT^-z^X^y^ryh ^IlJ:x-^f" ^ y9y:r.—x 

mm^uy^v y^^^^^-^-^MMmm^y^'J:^^h 1 1 

T"UserName" t\^0 mS^lT^^^ ^"r^Xh y ^ X^ 

-^"^mmmty^'J:^^ b^wwt-So yr^ jvaooct) 

y^yi 5i^Xt/l 6(±. ^ir^'ti. EllO;Ji"^^y 1 0 
8i^J;t/^l 1 OtLX^^ti^^y'^ryhm^-^'^ 
y y x — X ^ WWt" ^ o " OnSer ver Cl i ck" ^ N° ^ ;^ 
-^l±. yr^J]^4 0 0c^)a-}^'mSy'^y^XMm^ 

tifzmw^^^yji^-i-yi^^^^^. ^lx. yr4)v 

4 0 0XcOmM^^(^V:^t^y:^X^^^^tLfz^—rm^^ 
9 ym\my^'J:r. ^vt}K ^y^ ryvm^^^ymmL 
z2^Y}^i.v^^^9y9'Jy^4'<^yv ^mir^hmmco 

m - F ^ y r u y h . 

[0 0 5 1 ] y r4)VA 0 OT-^WM§il^^T-^-Xb;J^^y 

^x^iiiiV^jii^ y{i . mn^^-jm^MMcn^mxh h . 
wmmxM. Asp+y v—x^no:>-^'<^xomw.9y\i'} 
'fyJV'f^xv^yy-yvhl.xM.'OWLlyh.^ ^^-i^Wi 
^^coy^xj^y 5 yy^z}5\^xr^^x^^ ^tf/x^ 

Lti^L. "^-'Jm^^li. "server" izm^&tifz 
m^^-t^ "runat"«tt^ffll^TjgSt-'& ^ t fci; ^ 

X. }{mi^yim:>cmm^ti. r^^x.m^^-j<mm 
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n^-t^^ttl^T^^ (Mtii:. OnServerClick a"MyB 
utton#Click">PftC^LV>) „ 
[00 52] 3ts^BJ!cOtfe§^#fifflJFJiC*3V^T. HTMLMtP 

[00 5 3] 



<HTMLTag id = "Optional Name" runat = server> 
</HTMLTag> 

"Optional Naine"{i:. •^~^mMM:^y'''Jj^^ 

x 1 i'^^-r?&\ ftf^oHTML:^' h ^WRcommn'z-^ 

[0054] 
[«! ] 



HTML 3^ 


m 


COM+ c^y7. 


<a> 


<a id = "MyAnchor'' runat = aerver> My Link <^a?' 


AnchorButton 


<iing> 


<mig id — ^Mylmase runat = server> 


Image 


<span> 


<span id = 'TMyLabel" runat - Berver> </apan> 


Label 


<div> 


<div id - "MylDiV runat = 8erver>Some 
contents</div> 


Panel 


<form> 


<fbrm id = "MyForm" runat = server> </forra> 


KormC ont rol 


<select> 


<select id = *MyListi" runat = server> 
<op tion>One</ op tion> 
<option>TWo</option> 
<op tio ii>Thre8 </op tion> 

</select> 


DropDownList 


<mput type — 
lile> 


<iiiput id = lW.yFils type = tile runat = 8eTver> 


Filelnput 


<input type = 
text> 


<input id ^ '*MyText8ox" type = text> 


TfextBox 


<input type = 
password> 


<inpul id = "My Password" type =passiY03Ld> 


TextBox 


<inpui type = 
re3et> 


<inpuL id = "MyReset" type = reB«t> 


Button 


<input type = 
rRdio> 


<input id = "MyftadioButton" type = radio runat = 
sei*ver> 


RadioButton 


<input type = 
checkbox> 


<inpiit id = "MyCheck" type - checkbox runat = 

server> 


CheckBox 


<iiiput type = 
hidden> 


<inpiit id ^MyHidden" tjrps = bidden ruiiat = 
server^ 


Hidden H'ield 


<input type = 
miaffe> 


<input type = image src - "fbo.jpg'' runat - server^ 


ImageButton 


<input type = 
subTtiit> 


<iiiput type = submit runat = aerver> 


Button 


<input type = 
buttoii> 


<iiiput type = button runat = server> 


Button 


<buttan> 


<buttoa id = MyButton runat = server> 


Button 


<te3d;area> 


<textarea id = **MyTe^" runat = server> 

This is some sampLe text 
</toxtarsa> 


TextArea 



[00 5 5] llpHTML$IJtP^'>?"tJIIi.T. ^m^M'^hi' 

mmmmi^z x-ox. m^^i^ . html^- ^-^r ■/ b c^mmz 
mncoy'Tzt^'^j^mm^Z'o^^x^^y'-^ijHtthmm^ 

mm^y''j3:.i^ hmmit. " sewer" iz^^^^ttfzm^^ 

hcr>y°n^"^j^^mi'^M^^fzMz^ —Mm"i 



m^m^-mm^y-j^ 9 Yhz^-x.-k>^}i\izi.-,x^ 
~)mmm-^y'V:x. 9 v \>zm^^f\.h ^ t ffihh. fi^. 

i'K'nX^hztsih. 

[00 56] <servercntrlclassname id="OptionalNeini 
e" [propertyname="propvar'] runat=server/> 

"servercntrlclassname" T^' -feXaJtgSlJ 
tP^'^XT-fcO. "OptionalName" (i. tf— ^^'fJMffll^ 

y 'Jx.9h co—M(om^'\'i^xh Ki . "propva 1 " i±., m 
[00 57] mcomM^m^m^^x . m.9ymmm 
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[0 0 5 8] <tagpref ix:classname id = "Optional Nam 
e" runat = server/> 

"tagprefix" {i. FJf#-OMfflI^X^-X^-r 
tM5SL. "classname" (i. Mil^-X^— 
UV(^mM(^^m^^^o iiM(^ "propertyvalu 

^Zt-^^T^. AaiWX^^Tmm. JAVA T 

t^^. i^y4ryhT(^^-^\i. ^-^mmm^y^'j 
T^h. ^-^<mmm:ty^'J:ci^ hii. ^-^^^Tm'f 

f^^ti. ^^ATyhi^z\yXjf^yxtLxmm^'<^^iX 
coy-^yVconmia—V^^j^-t^^ oi^z^ if^y 
:^y:c—xmm(^:)'T—:^. '<^yhi^Xr/mcrM'\a^Sk 

[ 0 0 6 0 ] El 5 ^mmth t . *f|0J^OllSWJ^On 

y\z\::L — 9yX'TM.C0—Mii. y^U-^ y-^SLZZ.^y h 5 o 

2. S^Xr-A^^y 5 04*^ it/^'S^Xr-A^^y 5 04 

m.^(^^ y^ yy^v^j^ 5 o ot^^oBMcoifiM^ 

y\fj. — 9mWS:^/^T^-^t. >-XT-Ays^X5 0 6{i:. 

^-r^^^-^^m^^h'^Uy 3:.^^W<yt5Xlfu—:^/Wi 
X ^-^tfMO/O^^^ ^ TCT)^ s^xffligco V ixT^S) T C> 
yx'r^^^'e'Jlt. S^^ffl^^U (ROM) 5 0 
8io it/^^y^^'ATi^^^X^^y (RAM) 5 10^^^ 
T^^^, nyb°jL — ^^>-X7"A5 0 0|^^OS*ralT-W|f 

mSj>-XT'A5 12 (BIOS) R0M5 0 StCtSll^StL 

[00 6 1 ] nyb°a.-:^>-XT-A5 0 0(i. 

T^vx^^K^^yB 1 2. mm^mtsm.%r^ 4 y^ 5 1 
6 tti L i: tf^^wa..;^ ^ tf 5 X K ^ >f y 5 

14t3it^'CD ROM. DVDi;^c(iffi03K^S#:^^J;3^:* 

ytT'^ y^ VyAr5 l 8Sr^^Ta^^. y\^Kv^VX 
^K^^y5 1 2. ^Mf^Vx^H^^ys 14fcj:t^' 



^ V^^^y^ y^y x.-y52 0 . ^m^Vx^K^-f 

X"^ y^Xx— X 5 2 2BJ:V^7tf^V X^^ K^^X'^ y 
^^X:n-X5 2 4tCj:-:>T>^XT-AyS^X5 0 6®M§iX 
TV^So Kx-f X'fcit^'^^OMil^Vt^^-^^iS^^ffiO 
«Itg^#:?:?^\ rjyU^-^i^XT-AB 0 0O=?Xb^- 

[0 06 2] *M»tCiE«^±fESiiMTi±. 

f^" ^ x^' . mm^m^^mn^^ ^ x ^ 5 1 6 j:t^^*ii«T 

tg=^3tv^V X^ 5 1 9 ^fflUTUS;&\ v^-^^f*#^tg 
^rffitT) ^ >f XcT) 12 y ^ - 0 ^mWM ^ ±iE 

x^AMtcfflv^^ ^ t ^^T^ ^ . ±imimmmizmy^ 

^Zt -^^X^' ^^Zti^ comco -9 A T<ry r? y b° ^ — 

^yT^^K. 'Ti^9)V\L^:^'T ■< y-^^ ^ ^)VyA (Bemo 
ulli):^-hy ^y>^\ ^yyAT^'-bXX^y (RAM) 
it^^S^^ffl^^^y (ROM) 5:i:'^:*^^?)'g^o 
[0 06 3] ^W.<^y°^^^^yJ^'^'J:^—}Wfi. Fx 
^X^'. a^T^VX^^ 5 16. T^T^VX^ 5 1 9. ROM 
5 0 8S;^C(±RAM5 1 Otcm*l^§ti. ^ixA,{i;, ::t^l-^ 

— ^ v^^vxt-a 5 2 6 . ioiy.±t7)rxy 

yXn^-^^A5 2 8. fi[I^OXn:^^"^A^>^^^— ;l^5 3 0 
ioi:t^■Xo^^■^AT'— ^^5 3 2^^tp. y-—fl±^ r7v 
yFi^it/^M^nyb^^-^yxT-AS 0 otc^-;ji" 
— F 5 3 4 ioitAvy X 5 3 6 a /'c(ifl!li7);K->f Vr- ^ y 

tfy^^-^^^^^ffih^. ZfL^:.ii^XfmyX-n^W\±. 
yy^j:.)\ys ^^\zW^^fiXv^hy^)r)V^^—YA 
y^'Xx-x 5 4 0 *^tTMa^M5 0 2 tcSMSti 
L/O^L. ^ixA>c^A:tf^H«i:a^^. 
F . ArK— F S /'^(i;::^-— ^s'— ^yi^^^ y 
r}V)\y^ (USB) =S:i:^^?)fl!l^^-f V^'Xx-xtci-^Tft 
^— ^^5 4 2S/^^{i;fficO^^-f XO 
^^Sai>a^c. b^T^-^T^^"X^^5 4 4^i:^C0^y5^X 
X— X^:/t'bT>^X7^AyS^X5 0 6i:fiMUT^^I.o ^ 
-^^54 2tjDi_T. rjyb°j2.-^^>^X7"A{i. ftMW 
Xb°-:^fci:t/'xy y^^^h-^c^ffic^JiaiS^jSB 

[0064] nyb^ — ^S^X-fABOOti. y^— F 
nybjL-^^ 5 4 60i: ^^lolilJioy^-Fnyb° 

Xmm-hZ}LifiX%h. y^-Fnyb°^-^'54 6 
{i. nyb°j.— ^^>-Xt-a. ^-yFX 
-^'PC. b^r (peer) gM. S (iffiOftM^-/ F V- 
^^X-FT-fcOft. ftSa^tcnybji. — ^>-Xt"A5 0 

:t-/ FV-^SMa. o-^/Fa:yr^-7 FV-i^ (LA 
N) 5 4 8i^J:t/V-f F:i:y r^-/ FV-^ (WAN) 5 5 
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[00 6 5] LAN^-y hV-^'ififCfflV^-l.t g^, 3y 
b°A— ^' j^Xf-A 5 0 0{±. 7-<>':^:7 j; — 

:^tfziirry°^ 5 5 2^^tTa-;^?;l^^-/ bV-:? 
5 4 8(C®i!§fL-g>, WAN;t-y 

:ayb°A-^i^X7^i.5 0 0«i, ftMWtC. -f V;?' 
— ;t-/ hcoXd^j:^-^ Fxy r^-/ N^-^^ 5 5 OtcJ; 
^iim^ffiil^-g. ^ci^cO^ y^-A 5 5 4 4 fziti^co^m^ 
•^O. ^xA5 5 4J±|^jKt/-c{±i'h#tti7)V^-rtLT-t i 
<, i^'JTfl^^—h-f y^y X.—X5 4 Oir^LXiy:^-^ 
T-Ays;X5 0 6 tSiEStLTl^-l.. ^-7 hy-^'TtStL 

fzmmi<zi5\-^x . a>t°i-^^x7^A5ootciWjiL 

- b ^ ^ 'J ifi'fisat^iBii ^tLXhxw m^^tifz^-^ 
•yhv~^ mmi±mT^ -or. ziy}z°^~^ mcomm v 
y^m±cofzMzmcD^^im\^i> ^ t ^^■■c-t § , 

[0066] :^mmcDmmmmizm-^X . r? J.-^' 
500{i;, '^xy-tf-vS-^^L. CPU5 0 2;^)^ IS'li^ 
#:516. 512. 514. 518. 5 1 9tfzli:^'^ 
ij 5 0 4 O a ■^il'-^ <thl otlS'liS iX^cASP+ U V - 

y^^T-^—'Jy T ^ b y ^ jL— ;i^^^ff5!Ji5M-f- -g> » ht 

[0067] El6fi:. *^0f!oS>^SIMff^ffit:i3Ct-g>^ 

iiMJlSr^-rrn-tx^n— bT'S>So 0 
OI^ZiB^^X. zy^y" 'J x.^'hmm3ti\ "^-zy'yr 
:7by^>''jL— ;tx3 0 8tcJ:-5TiiftXa5§tL^ (ia3# 
HI) . ^OSS. ^-i^'^ri^x^'h (Mx.(f. 03 1 
*j(t-g.-^-i^":t7-;/x^ b 3 14Sr#RH) i±. ^"yAT 

yy^LO-i-^ 3.-f^~z^=i^—^A y^y x.~xm^k.mM 
mz.nm-hXo\.z^m.^fLh^ mji6 o 2tcfcv>T. 

'^-i^":7r h y^i^'ji.-;N±. h^^^^gtt 

fX-:>fcHTTPy i?XX birigieW^MlIl^ te46^^-y>r 
7Vx^' htOProcessRequest ( ) ;^ y^S^^i^Srllf t^'tii 
•To *:^BJ«0-|Hit?gfficomiOFmH;t3V^T. -9--^^- 

ifiK«Mii(Ei^i^^)«. ^-v^y'v vmm^ 
y'i^^L. 9 Yim\,z^t.fi.hTmr~)mmm^y'v :x. 9 

^mnp y i^xx hmmcmfM^^micr)mum:ty'=J 

[0 0 6 8] L;&-L. mcmmmizm-^z. ^f-mmyt 
y'i^^9h<7^i¥mi. mm^y"'j^9 hiim^c^mm:^ 

"r-yy (Miif. '^7.h.><.v9'i^yh(r>j\yY''jy 

y\ T¥:y^V)<-y9'f—9(r>)\yY^)y9\ fj.— XT'— 

^jtG-f--?)j--^f'-^ y^y ^—yM^om'^zi—Ycnvy 



9'u y9) \Z'ifmh ^fLht.xmi^'^h z. t j&^T-i » 
r$(jw^7Vx^ h^^ijic^®j^-ti-i.j tmc^mmmm 
«±. ^ig^s^cpuiiivx^ y<50fijfflSrM^>-ri 

m^^^mm^yj^ 9 nm^m^i-^ zti,z^^?^-!^ 
y h ^mm-thfzibfzmz. imco^—iycomm^^y'i^ 
:c9 hmm-^i^^m^-t^£m±'^^-^, 

[0069] ^—zy^y^Jx. 9 h £7)ProcessRequest;>< V 
■/ Vco-^—^WX/mtl/Zm^LX. Ma 6 0 4 — 6 2 0 
«±. m^cr)miPU9J^XVcr,y'~9^E'izmt. ^—9 
^-i^:^y''-yx.9hi5j;:V^m-^co^M$m:^ylyx.9h 

izx-oxm^^imm-t^ .i t ^^x^ ^ , ^mm$>^mm 
mMi/zts\,-^xmM6 0 4—6 2 0 imecomffx^m^ 

h ^zMi-^m-^c^Mm^i. http y ^ xx b j; ^ t « . 
m 1 o^7' >>'x b {i . ^Dia-ftMii 6 0 4 *5 i t/'-e^^D 

-h'^!ilfM6 Oe^n^K ^°XhJ-<-y 9^—9^^6 0 8 

^mmL. mtifzmmyt-y'i^'x.9 him^zj:^ 
i^xf^%mm^y'=j^ 9 vi^zxhmmnmit. i^it 

iiPI^.^v^;:)^. HTTPy ^xx h><ziinh f-9cn'&M. 
Mffli^7Vx^ hP^^MoffifiSc. MtP^7Vx^ hcoiiit 

[0070] mmm^^oAii. mm-^y^yv'^M 
><zio\f^mMti>zm-t^iiM(r>^-^m^- y ^mnm 

%m^y'i^ ^9h ^mMtt^ . zcni of^zLx. 
-^Mmm^yj ^9 vii. m^'i^yi-yv'Mm.xms 
^Ktzmm>^~^^mmmx:^x9^4 x^tim^ , ^ 
?^mcr,mmmmi>zii\\x . mt^'^^y'ry'v^-vii. ^ 

ws-±msp+ y y-xT^-i^'PB^ri-tc i -5 XmM^ti 
hi^^xhh. Asp+y y— xiO^'ny^M/L-^tL-Si;. :g 
:t 7" X b ii J; t^'^ iiiijtp^ 7- 'y3^9h (7}^m^t ( ) 

^VyK) tC-^StLTV^^. *a#Mt,i5!ia6 04{i:. ,10 

n-K^^^T^iaatr. ^-i>x-x^'^xioj;v^3S 

M«:t 7V- j,9h O'^.-X i?* ^ X Sr X ^ -7-^ X t 

[007 1 ] :t^mMcyh^mmmizi:^^^x . -r-^-^fiij 
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[0072] ^^-frvbt ^—^ imc^m^cD^- 'Ji^z 
mmzi5\-^x . 1 -^m±'^mm^y''J^ ^ h ^^^ma . 

5t<7) >J 7 XX b so^5!iSf^t;f^#5J!iil 6 1 6 J; -3 T ffijM 
'■{fMrnM^z-^tti^ „ JXcOHTTP U ^ Jix h i^zm-^x . ^f. 

mmmii. mmm^^mmmT^-^Mzm^tth. -r- 

V ^3zx V ^zn^tmmk. i ':>vx±.^^-^mmm^ 
t^^m^jt ^ ^ r y b t.zmt. 

[0073] n- F^fSae 0 6 OfeS, ^-^--^-^'IMMtP 
^V'-Jx. 9 h Sr5ti50HTTP U 9 XX bJiltui7)mii; Ir] 

t^. 5ttOHTTPl^X;K>'XJilttrt:"JDoe"i; |W|^(7)Toyt-r 
4 fl^-^tfJ*-^, -r^X hX h y y^'"'JDoe"^ ^(7)Tn 
4 mzu- Vt^Zh^j: ft j; -5T . n- b--^s!ifM6 

[0074] ^wm-mmmm^mm^h t , i oiii 
[00 7 5] w\(r>mimmxM. -tf-^s-±. -tfzM-^- 

rel . -tf J; -? T r -fe X "BTtg^rMo :^)^«ffll« ^ y 
^'xxhSr-tfws-^SigftLfca, ^OWIffBii. -9-- 

[00 7 6] ^!3|fM6 0 Stfcl^T. HTTPU ^'XX b;^^^, 
S( *.°X b ^ s' ■/ r - ^' ifm^ S S , ;^°X b y s- 



XML) ^TttiRDF (Resource Description Framework) (T) 
i d ^rfiilOT^'— ::f :^^T'<7)HTTPy :?xx b^O^-f n— b 

^„ liSIJ^ (M;t{S\ "pagel:textl") ^Moit. 1130 
Sixf^-9--^«lJfflI^r£/x:;' b^^J^'SJffll^yi/'x:? bFf 

T-^Xb^^'-y^'Xl 0 6*3iVx^X b"JDoe"t; 
Hil-r-S.— StfOii^iJ^Jis HTTPi; ^XX b 1 \AO~)^A 
o— bT-^x^'-tf— ^^"1 1 6^}||^>#XS, 35!11I6 0 8{± 

HTTP y 7XX b 1 1 4 o-^-f a- b e ffi:S:fl?*»f t . 
Xb^i^'-7^'X106 SOUSiJ^ t ^cOMjSffi ( -tt£ 
i9i5"JDoe") ^^l/^-i^Mae 0 8{i. X=5fXb 

t'"JDoe"fifSr?S-ro 

[0 07 7] n-b3^il6 0 6(:MtTlKBf5t>tJ;a 
ic. ■+fwsfiijf(Jtp:tryx^ bOTny\x^-ffl{i:, Kfl 

i;. -9--^WJW^7"yx::? bi±. ?g§#i;^c^°X b^s'-y 

9m.-bm]^-th%(ri-7°v3)^'f <m.^m\L^^fzi)^>z'jfj^ 
mm-th^ mt\.fzim-^\,z\i^ mmm^yj^^^v 
o-f - 9 m\L ^ ^-r^^b y X b ^ ^^^t n jf> ^"-r 
■g. . ~t^x o^iT^xv) \ -y 9 X- 9 ifmm-^ yi^x.9h n 
m^HTmm^ivfzm. mmyty'i^^9h^v -y ^timz/ 

^ycoXd^i oJiiio^M--- y9yx. -x-9--^^' 
3V*f-^-ybt*fL, i-ol^Xfc.orKxb-r-^'^'ft.-f 
^>-b^^j|HU#-&, ^^xbx-^^^t-f^vbti. 
;i <f . *rx b ^ -y -r - ^' N'fiMffll:^ 7" ^ x b 

coyn^^r- ^ ^^^t^'^fzt^^d Z ti^ikLX^^^-^ ^ 

yhxh^. myf^m^mmmi^ztiv^x . z<Dj:d^x^ 

^yhli. i-x^j^i&Wk-!^yh'i^-hnnt,zm^ti. A 
^y b ^mm-th j; 3 ^ii§ix?t-+f-^sf|ijn - b ^of 1/ 
ffi^i ^ ^^'T-^ ^ , ^ LT . ^f-^^lin- b ii, 
-f4 y9y3L — xHf — y v.if — >- b «^ y V b ^ 
t/'tii Lf#^ , ceo j; 0 T--'^'ii^f^^— T'^ y ^ 7 x 
-x-+f-ysny;K-^-y b{±, -9--^»jffl]:t7;^x ^ 

Y (7)^-9 comnz i-oxv^j^'^fitzA^yh i^zm^ 
-t^ zt t^x^ h . ry° u-tr-'^ B ym^4 ^yhWh 

tf. ■^^yh§:mn^^mcy-jjmi^tfz:$^^m^MmiH 

X'^t^Zt^^X^^. 
[0 0 78] mme 1 Olzm-^X. rKXb^S^y^'-f A^y 

hi:^\y¥Uy9'-t^. ^°xhJ<'y9-^^yhi,i^ http 
u ^'xx b cr,^-( n- bT-afiStLf#^ , ^meio 
i±. ^co-t Kyhtmif^iix\^^v--^mmm^y"i^ 
3:9h§:mwi'thm&c)-^^yh9~y-y b mnf. 

h h mmBM.X'.i . " ##EVENTT ARGET " i; x 
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{4. "##EVENTARGUMENT"h^-^;Wt(t$ixTV^§) 

y ^liijrj - vi,zx-o rmm-h -^^yht: iL-h±ifh . 
[ 0 0 7 9 ] Mifi6 1 2{±, '>r-''mnm^y'iyx. v 

h 9 -fe :K^^WJ: 1 oJil±<7)-r — 9 ^— x t <7) 

/^cii$IJW:t 7 'i^ j: b Toy ^ fOfiT-'T^- ^'^ 

^*S-^§ix) x-^^-^MJM6 1 2orat^. ^- 

(n uy^t°yxi,zis tt a: r-^— >^"±<^^— -f y 7 
^ . ^-if ^ . ^-if y^yx. ~:z.^mtim!S-t h m 

myty''y':!^9hy°ny^T-^i:±. f-9^-^ms.6 1 2C0 
rait:, ii&B^itMifstifc*^<^T-*-&, mmiz. mm:^ 

zyx.9 h^}^^0):iiX h^ <-y 9 XtiX-^-^^mrrU "r- 
[ 0 0 8 0 ] MifM 6 1 4 ii, §lJiP::t7'^x ^' h^m>6iffi 

fthmmmfmmmzmK-th. mut. -grid- m 

-i^'?rf*#t. "grid" §IJfflr:t7-i>i^' bii. ^>:C0HTTP 

y ^xj^ b (-t^i^-ii, 3?!lil6 0 6 ) tDf*ii=omitcM 
h::Lh.ifix:%^. ±ie<^j;-5t. f^-XT— bffifg 
^'^-f rybtcJ;^<^:c?)r^'s^3yi;]llfr«S'Jffli^3?" 

^rnxz-thn^zWi^^i-.^fLh . 

[0081] i^y^'y y^'m^e 1 sji. HTTP^x;Ky 
XT- -^^ 7 r y b ^mhmm^x^-^ y y ^^^'sisai* 



-t^xcr>'^-jmwm-^y''y:!^9vcr>V'vy°9"^ymm 
"J y --y =r j;t^"S46jA^ tif^ y y yy^— v 

ici; Dtfts^x^, ^yiii6 2 0(i:, ffiSOSIIso^ y-y 
m^X\ iElLaae 0 2tcM0. 3^1116 2 2Sr^TV^. 

[0082] H7{:i. :^?tm(r>$)^mmwmi,ziii,f^-^ 
mmm 9=>^ tfo-^jto^ie * « l t ^ ^ § , -^-^ 

■*?--^«iJW:t:?'>>x 9 btc^tao;^ y ^/ b . T^y^^T■ 
^i3J;t^-^-^yb2rSaLTV>So i; '9ft#;e^=S:§iJP^ 
7X {mut. ^ x,y''^—i>x:<^9'vATyvmif^9y 
{znm-h^~mi^-9ymm-^y''Jx9Y) 

0(i:, rn^Nx >f 7 0 2*3 iLKX y -7 b 7 0 4 Srfglft-T 
S^^y ^-i-tf, t'— ^'^y^'^is^y '/ b i; <?)ffi^^-^i? 

[0083] ^.'^fd-z'm^iW<Z^\-^X . Toy^°T■•^ 7 

0 2 iivN-y y -/9xh s , y°a-'^°T■ "iDii. §ijfP:^r 

y a; b flS'J^ ^ ^ L T I ^ ^ D *3 J: § 
t^^rx b y y^"fflT-<fc S « y°n^N°T- ^ "Visibleli, M 
jEt-cv^.g.^?9-<ryb f ij^-- f'-f y y X -x^iso 
y y 7" fl-fSx - Sr 1^ y ^' y y ^'■t^ § f -5 tj- 
SriK-tfjE^^ffx 0 i5 J: ji^"Bjtg^y'- y rymxh 

Tn^N°T-^ "MaintainState'ti. fM^ty'v^x b 

^\ ?iffi«-^-i^y ^'xxbtos^TBtt (-r^i^-^, la 

6^0ffi#^!!!:a6 1 6^0^Xd^yXf ) -?-c7)h"j.— X-r 
— b (*5j;t/'^«^:ty>^"iy bOt'i— X-f— b ) ^ 

-5 >^)^^^ LT I I. M^^IX D J; l^WS 2= 

^nrtg^y-y Ty-(itT-?>-l.« 7°^y^°x^ "Parentli:, 

^^MPny^-?- (08#ffg) ^ogg^KDTfitg^y y 

r U-yX-C-J)^, y°ny\°-r "Page"{J;, Jli£cO§IJfP:^y' 

i^'^y b?!)^';i^xbStLTi^-i.;u— b^— i^'^ry'i^xy b 

^iOM^ro'9"BTSg=5ry yr l^yxTS)^. rnytT-^'"F 
orra"ii. ^lftiOMfflI:ty'>^"xy b/?)^'7j^Xb§iXTV>-g>y 

:r - A$ijffl:t y i^' j: ^ b ^oM^IX 0 "Tt^^Sr y y T y 
XT-tb-&» y°a^^°x•1■ "Trace"(±, iB%^Obl-~Xa 

y'io»^ s;^^ njf ^t-r.i>a<^K D ^sg^ y y r 1^ yx 

T-&.g)„ Tn^tT-i' " BindingContainer " {±. 

X y b t^itfSf^- y y x^^^^M^^K D ^tB 

^y 7Tl^yXT-J).|.o TnyN°7^^-"Bindings"{i:. %m 

:^ y i^^' X y b 7= - y *s-^iiMcoft-^/vi7)if ^ jx o ^t^^ 
y7T^yx-r-&-&. 

[ 0 0 8 4 ] y y -/ b 7 0 4{i;, y yxx b aym^ax 
ifwm-^ y V X y b o X — y y y ^ N'^io r y x^-^ ^ 
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ffli->^5tLS (laecojyiiie 0 4^#H§) „ ^y-yK"Loa 

d 0 . 5fec^HTTP y ^'xx h e a-Xx- b'ff fgSr 

[lIfI-r-&Ot:fflV^^,tL-g> (ia6<7)Ml;I16 0 6^#BS) , 
^y-y h"'Save()"{i:. f^COHTTPU h-CfflVi^ 

6 16^#H3) . ^y •/ F"PreRender()"{i. h'^— X 

T— b <^«#*^ J: '3 y T- >■ coix y ij-- y y ^-t'^t^-s 

h daeojyilie 14Sr#,^) „ yy-/ 1< "Render (Text 
Writer output)"{i:, il^ttOMM^ 7:^ x i?' b t^^^E-f- 

tf -f y y x -xs*to:t— -9- y y i?'wig3 - f- 

6 2 0 ^#EI3) „ 

[0085] ^ y >y ^■"GetUniqueID()"{±. MlSP^y'i^' 

X 9 hto-«o, mmmiim&^fifz:^ v y y^-^j^ij^ 

Sr#-i>, ^y -y F"GetControlWithID (String id)"{±. 
-^^ i:>Kt.:MWF (" id") ^#t-|>lSfStOi^M»^y i>x 

^ b-^toy y rU-yX^Mt'o ^y 'y ^"GetControlUni 
queWithID(String id)"Ji, — S^OPMiiliSiff ("id") ^ 

W-t-i>^Mffli:ty :^ b^vo y y T i-- yx^M-f-« 

[0086] ;^ y V H"PushControlPropertyTwoBinding 
Container (String prop Name)"(i:, it^T^Y )^'/ ^ — 

^mfi^->mmm^y'Vx. ^ M^iT-^^^t^i. t ;^'x h 

y s- .y y -f — ^ /i> 2 — ^'IS-^tfOlg-^r? y ^ 

Mfr-f'-SOtCfflV^i^iX^, ;^y ^y h'"PushBindingContai 
nerPropertyTwoControl (String prop Naiiie)"(i:^ Jg^^IW 

IS-^ri yT^-^ffl^ to-tf-ys-fijfijp^y i^x y brnyN" 

SrH^-rSi^t::ffl^^^:.fL^„ ^y -y K"HasBindings 

d*^S:iKLTv^^y-yryffl^M-f-, crit^>«3ow 

y siiiJx - y tSttgR *3 ( t ^ Mtt i; coJS^ Mf^ * »BJ!-f - ^ 
ai\zm^t:>fvh (lll6cOx-yM-^MlJ16 1 2S:# 
EH) „ 

[ 0 0 8 7 ] Ei8«. i^mmhhmmm.^zii\^h^ 

-^Nliijn y-r-^SfJffliy ^J^^-r , n yr-^SUtP 

y^xji, Aix^io^i'JfP^yVxy L. 



xX8 0 OJi:. y°ny\°T-^ 8 0 2*3 iVy y -y K8 0 4 
^^SM-r^S. y ^ y » y°n^N°-r -I- "Controls" 

mm^yj^ y b pgin^^o^MW^y'i^x y bto"c 

ontrolCollection'^COM;^*.^^ nffg^ry y r U-yXT- 
S)-^ (IM9Sr#HS) o y°n^N°T--i' "StateCollection" 

. ^fto^- i/' y y xx h {zt>tz TSfJM^yVx y 
og|*^ot5t^Jx 0 ^tB=5r y y T 1^ y xT-j) y y -y 

K"HasControls()"ii. mm^y-Jx-^ bsOi'^^Mffll^y" 

i^'x y h LT V ^ § ^^t" a LT I. ^ § y- y T y 

[0088] siJco^Stmit^Jsv . 3 y 7^-^$iJtpy y 
X 8 0 0 oy yysy°nyN°T- ^ *3 J; t^'y y -y b Ji, ^MW 
:^y>'xy h;6i^^Xg#c, ^:^y'i^'xy ^^-^^;^°-^■C• 
g' ^ i d El 7 £?)$[J tP y X X 7 0 0 t:ffl;=A3i S tlT t J; 

t>\ isoj; 3=5:^:ty>^xy bSr-^s^i-^^^., mm 
apy^gyy-frco) y^Nli^-. (JTJ) § fz^ 

0 {•i-^j:hib. ^:ty>'xy h^-^s^c-^) . 

[ 0 0 8 9 ] Ill9{i:. ^m'mmMmMltZ}5t,f^'^-r\ 
fflfMW^i^ys^Hyy xxo— f?ilSr^K-t, MW^^yv- 
3 yyyx9 0 Ol±. y°ny\°-r'f 9 0 2fcJ;t/^'yy v k 
9 0 4 2rfSS*lt"Sy ^ y Sr-^^T■•v■»^ „ y°nyNx ^ "Al 

i"<i, yx-yyxtii-^T-^^sfL/iiiitcDfijtp^y' 
>>'xy b£7)-f-/^T<50^Mffli:ty'Vxy biSOM^KDBJ; 
t^w^ji^"5rt^^y-^'yy°s^3 y hru^Th^. y°o 

^N°-f ■i'"this[index]"(i. ffflfflla^y >- h y|^OjllIi^-< 

y-f'^y yxc7)$ijtp:ty>'xy h^^.com^MKi'^m^v y 
r U-yxT'Sb-So y'nyN'-r-f "Count" rjvy^ay 

rtto^S'jw^ty 5^'x y h toisc^^ lx^^Uk^m d ^tg 

[ 0 0 9 0 ] y y b "Add' Control child)"{i:, ^i^t^o 

3 ixy 3 ytc#5goMP:ty>'x y f ^riisnt-^^ot 

fflV^^:.ix|.„ yy -y F"IndexOf (Control child)"(i. a 

i^y >- 3 yi^io#s§it/i^^$ij«:tyVx y bcomii^-^ 

y-f" 'y y y S-H'f', y y -/ H^'CetEnumerator (bool Al low 
Remove) "ii. rj l^y g yp^cO-f-^T«l^$'JtP:ty>^'x 
y hOX- j.y U—^irWi'. y y >y F"Remove(Contro 

1 vaiue)"{i:, iSiton^y ^-3 y*^A,^#^toMW^y 

i^'xy MrJX'9^< o y y 'y F"Remove(int index)" 

ii. 4-;i^>tLfc-<yT-yyx t:*-?' S m^cr, zJV^i^B 

yij-t^mmmm^yj^ y h ^ix d ^< » y y k"c 

lear()"{±, il^tonl^y a y*^A,-t-^TtoSiJtP^y' 

[oo9i]Eiio{±. ^mmc^h^mtrnmiizun^i 
-9"— ^'<fSK— j^'^y'i^'xy h(5o— 
xy yxii. :^m\cr>m.mm\HT(n't^xcr>^-^mA 
lift^-^- i^' t^^iltoy y 'y K . y°nv n°t- ^ J; t/'-^' -^y 
^-y^y>'xy M 0 0 oji, y°n^N° 

T-^ 1 0 0 2joJ;t/"y y-y K 1 0 0 4Srt&tttTV^-&y 
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-i^'^yi^'a:^ hit. mwuxTityxT^^^Tyhiz 
M^M 0 9 — S: Mt" . T " Reque 

sts"{i . HTTPRequest^i7)M;^K ^9 U :7 r 

ThD. HTTPRequest{±. A-:>T < SHTTPU ^'OIX f^^^ 
- ^ r ^rXt-^ ^C^OMffitt^ ^ ^ ^i: y-^f-^ 

[0 0 9 2] rnyN°T-^"Response"{±. i^^^-fTyf^ 
HTTPl^X*.°yXT^-^=^&iSftt-|.^C^s6c7)Mtg^Mit^ 

:7'^-^-^s^:7 i^-i.y-^' izX-^X-^x. ^ti^mipu 
Xjr^yx^\(r)m^MKi'^m^j:VyT\yyxx%:^^ Tu 

>'^°T■^ "Application"{±. j:.y^^—r\y\y^2^^^^ 
{zX-^X^-t A>ix-&HTTPAppl ication^ir)M;^K 0 

r pyXT-^J)-&o Tn^N^T"^ "Session"(±. ^a: 
7'^^- ^ y - A y - t i: T ^ ;i ^ S HTT PSess i o 

n^c7)M;^re 0 ^tg^c y :7 r 1^ T-J) ^ . Toy ^^T' " 

Server'li. TTU ^—^B y^—^<'^—-J:SM!^^'f 
0 «Itg=S: y :7 r 1^ y XTfe I. o To^ ^^T' ^ "Contex 
^ X y^-v S^^7- >^ X b 

t^t'Q.^Zt^:^. TnyN°T-^"IsFirstLoad"{i;. >^"::t 
7-V'jn^^b*\ tfz\i9y4ryV7i^^7.V^^-/ 

[0 0 9 3] 7°oy^^T'^' "Load()"{i. >>'^y>^^jn 

b^^fiMtL. 5tc^>^->^"y ^xx^:*-A>t'^-x7"- 
^ mfif-g^ ^Ot^fflV ^ A, ix^ , r ny N°T- ^ "Save 0 " 

^ffiff-f S^^tffl^"^^ixSo T^y^°T■^' "HandleError 
(Exception errorlnfo) "{i. ^Htf ^^lifflOrat-© 

y V K"GetPostbackScript( Control target, String na 
me, String arg)"{i. m^(^mm:^y'J:c^hbm}irt 

^^y4Tyhm^^vrh?<v-/]-^Wt. ^V-/ 

K " Reg i ster CI ientScriptB lock (String key. String sc 
ript) ^y-^ry h^^mm^ti^ ^y-i TV Mix 
9 '} rVyi— K^fi^yn V ^ ^mWth(^:>{zW^■^^K 
fia:7^n>y^{i|iit^-ffi^^rt-^x^'yybT* 

^ y V K " IHTTPHandl er . ProcessRequest (HTTPConte 
xt Context) "(i. ^ y y ^'XX b ^^Jlf-S^^Ot^fflV^ 
^^Kh. IHTTPHandler.ProcessRequestJi. "^yATy 



f*^A>S«§ix?^cHTTPy 9:^:^V(r:>mm:^m\Yr^hfz 
}^\^znxS^^fih (El6^?)Ma6 0 2^#SS) , Ay ^y 
Y " I HTTPHand 1 er . I sReusab 1 e () " {i . -J:^ y" V ^"^^ 

vtK m^(n^ ^y') ^z^y^v^mm-h(7yhzmmx 
[0094] immmiz%mjTyi^.mmmmmu. i 
^{i^fLh.^^mmmm^mi. (i)ioui±o=?>^ 

"yTi^-^ry;;^^ LT. (2) 1 ol^:! Ji^O r? V b ^ - 

[0 09 5] jifB^^w». mmimxiff-9i±. * 

[0096] 

mi] :^^m(^h^mimmiztyi^f^^yAryh 
izmyj^-t^ -y ^ i^ay^y vmmhz^^^-r^ y 

[H2 ] :^?tm<^yhhmmmmizm^hy'-r{\mm 
:tyy3:.^ h'tm^'^x^yATyhm:^—^^ y^yjL 

[03 ] ^wmhhmmmmxmv^^y y^y^-r^ 

[H4 ] :^-mmhhmtmmizBnhm^'^z2y^y 
wv—x imn^. Asp+yy-x) co—m^t^-t. 

Ac?)^MS:^t~. 

[06 ] ^wMc^)h^mtmm^zmf^^-yty'J 
[07 ] :^-mmhhmmmm{zm^h^-jmmm 

9yyco—m^^^. 

[08 ] *^0J^oS)S||SSff^tjtfc(t'&^-^U|iJny 

[09 ] ^«w^ffitc*>tt^^f-^ WJM 

[010] *^H^oS)S^ttBffiiciott>g.^f-^^l|iK 
[W^^^f^J^J] 
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ControiCollection Controls; 
StateCollections State; 



I. 



804 



bool HasConirolsO; 
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7 PA T-f 



/02 



String ID; 
boo! Visible; 
bool MaintainState; 
ControlContainer Parent; 
PagG Page; 
FormCoTitrol Form; 
TraceContext Trace; 
IBindingContainer 

BindingContainer; 
PropertyBindiiigeolIectlon 

Bindings; 



704 



void InitO; 

void LoadState(Object stat^): 

Object SaveStateO; 

void PreRendorO; 

void Render(TextWritor output); 

void DisposoO; 

String GetUnlquelDO; 
Control GetControlWlthlO{String id); 
Control GetContro[WithUniquelD(String id); 
void PushCantrolPropertyToBindingContainer( 

String propName); 
void PushBindingContainarProperty roControl( 

String propNarne); 

bool HasBindlngsQ; 
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string ErrorPage; 




void LoadQ; 




HTTPRequest Request; 




void SaveQ; 




HTTPResponse Response; 




HandleError(L:xception errorlnfo); 




HTTPSession Session; 








HTTPApplication Application; 




String GetPostbackScript(Control target. 




SorverObject Seivor; 




String name, String arg); 




H nrPContexl Context; 




void R8gisterClient3criptBfock(String 




boo I Is First Load; 




key. String script); 








votd lHTTPHandler.ProcossRequest( 








H rTPContext Context); 








bool iHTTPHandler.lsReusableO; 
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1 Title of I D V e n t i c n 

SERVEE-SIDE CONTROL OBJECTS FOU PROCESSING CLIENT-SIDE USER INTERFACE 
EUMENTS 

2 Ci a ims 
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1 , A method for processing a client side user interface clement incorporated 
in a web page displayed on a client, the method comprising: 

receiving a request referencing a resource; 
reading a declaration from the resource; 

generating a server-side control object programmed based on the declaralion 
to provide fimctionaliiy of the client side user interface clement; 

processing the client-side user interface element using the server-side control 
object; and 

generating authoring language data from the server-side control object for 
incorporating the client-side user interface element in the web page, subsequent to 
Uie processing operation. 

2, The method of claim 1 wherein the resource is a server-side declaration 
datastoie. 

3* The m_ethod of claim 1 further comprising: 
transmitting the authoring language data to the client; and 
terminating the server-side control object, subsequent to the operation of 
generating authoring language data. 

4. The method of claim 1 wherein the processing operation comprises: 

handling postback data received from the user interface element using the 
server-side control object. 

5. The method of claim 1 wherein the processing operation comprises: 

handling postback events received from the user interface element using the 
server-side control object. 

5. The method of claim 1 wherein the processing operation comprises: 
saving a viewstate of the server-side control object; and 
transmitting the viewstate to the client. 
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7. The method of claim I wherein the processing operation comprises: 
receiving a viewsiate of the server-side control object from the client, the 

viewstato corresponding to the state of the servor-side control object irom a previous 
request; and 

loading the viewstato to the server side control object, 

8. A computer data signal embodied in a carrier wave by a computing 
system and encoding a computer program for executing a computer process 
processing a client-side user interface element incorporated in a web page displayed 
on a client, the computer process comprising: 

receiving a request referencing a resource; 
reading a declaration from the resource; 

generating a server-side control object programmed based on the declaration 
to provide functionality of the client-side user interface element; 

processing the client-side user interface element using the server-side control 
object; and 

generating authoring language data from the server-side control object for 
incorporating the client-side user interface element in the web page, subsequent to 
the processing operation. 

9. A computer program storage medium readable by a computer system and 
encoding a computer program for executing a computer process processing a client 
side user interface elemmt incorporated in a web page displayed on a client, the 
computer process comprising: 

receiving a request referencing a resource; 
reading a declaration from the resource; 

generating a server-side control object programmed based on the declaration 
to provide functionality of the client-side user interface element; 

processing the client-side user interface element using the server-side control 
object; and 

generating authoring language data from the server side control object for 
incorporating the client-side user interface element in the web page, subsequent to 
the processing operation. 
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10. A hierarchy of server-side control objects, executable by a computer, for 
processing one or more client-side user interface elements incorporated in a web 
page displayed on a client, the hierarchy of server-side control objects comprising: 

one or more server-sidc child objects corresponding to the one or more 
client side user interface elements, each server-side child object being adapted to 
handle postback input received from the client and being adapted to generate 
authoring language data for display of the client-side user interface element on the 
client; 

at least one hierarchical identifier received from the client in as^ciation with 
the postback input specifying one of the server-side child objects; and 

a server-side page object hierarchically related to the one or more server-side 
child objects and receiving the postback input for distribution to the one of the 
server-side child objects based on the hierarchical identifier, 

1 1 . The hierarchy of server-side control objects of claim 1 0 wherein the page 
object hierarchicalty contEiins the one or more server-side child objects. 

12. The hierarchy of server-side control objects of claim 10 wherein the page 
object is created responsive to a request from the client and remains in existence 
until after generation of the authoring language data for the web page. 

13. The hierarchy of server-side control objects of claim 10 wherein each 
server-side child object is created responsive to an access to the server-side control 
object specified by the hierarchical identifier and remains in existence imtil after 
generation of the authoring language data for a corresponding client-side user 
interface element on the client- 

14. A computer program storage medium readable by a computing system 
and encoding a computer pix)gram for executing a computer process that processes 
one or more client-side user interface elements incorporated in a web page on a 
client, the computer process comprising: 

inputting one or more declarations From a server-^iide declaration dalas^tore; 
generating a hierarchy of server-side control objects programmed based on 
the declarations to provide fimciionality of the client-side user interface elements; 
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processing the client-side user interface elements using the hierarchy of 
server-side control objects; and 

generating authoriiig language data from the hierarchy of server-side control 
objects for incorporating the client-side user interface elements in the web page. 

15. The computer program storage medium of claim 14 wherein the 
operation of generating a hicmrchy of server-side control objects comprises; 

generating a server-side container control object corresponding to a client- 
side user interface container element on the web page; and 

generating one or more server-side children contr€Dl objects corresponding to 
one or more client-side user interface child elements contained in the client-side user 
interface container element, 

16. The computer program storage medium of claim 15 wherein the 
operation of processing the client-side user interface elements comprises: 

receiving a unique hierarchical identitier referencing one or more of the 
server-side control objects in the hierarchy of server-side control objects; 

receiving postback input information associated widi the unique hierarchical 
identifier; 

resolving the unique hierarchical identifier to identify a referenced server- 
side control object; 

passing the postback input information to the referenced server-side control 
object; and 

processing the postback input information using the referenced server-side 
control object. 

17. fhe computer program storage medium of claim 14 wherein the 
operation of processing the client-side user interface elements comprises: 

traversing the hierarchy of the server-side control objects to invoke 
individual processing by one or more of the server-side control objects. 

18. The computer program storage medium of claim 14 wherein the 
operation oT processing die client side user interface elements comprises: 

registering one or more of the server -side control objects to handle a control 
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object event generated by one of the server-side control objects; 

generating the control object event Scorn one or more of the server-side 
control objects; and 

handling the control object event using one or more of the server-side control 
objects registered to handle the control object event, 

19. The computer program storage medium of claim 14 wherein the 
operation of processing the elient-side user interface elements comprises: 

loading a first viewstate to one or more of the server-side control objects; 

handling postback data using one or more of the server-side control objects, 
subsequent to the operation of loading the first viewstate; 

handling postback events using one of more of the server-side control 
objects, subsequent to the operation of handling postback data; and 

saving a second viewstate from one or more of the server side control 
objects, subsequent to the operation of handling postback events. 

20. The computer program storage medium of claim 1 9 wherein the 
operation of processing the client-side user interface elements further comprises: 

resolving a databinding relationship established between a server side 
control objects and a server-side datastore, subsequent to the operation of handling 
postback events. 

21. A method for processiug at least one client-side user raterface element 
incorporated in a web page displayed on a client, the method comprising: 
reading a declaration from a resource; 

generating a plurality of concurrently existing server-side control objects that 
logically correspond to the client-side user interface element, based on the 
declaration; 

processing the client-side user interface element using the concurrently 
existing server-side control objects; and 

generating authoring language data from the concurrently existing server 
side control objects for incorporating the client side user interface element in the 
web page, subsequent to the processing operation. 
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22. The meihod of claim 21 wherein the operation of generating a plurality 
of concurrently existing server-side control objects comprises: 

generating a first server-side control object that corresponds to a first client- 
side user interface element; and 

generating a second server-side control object thai corresponds to a first 
client-side user interface clement, such that the first and the second server side 
control objects exist concurrently. 

23. The method of claim 21 wherein the processing operation comprises: 
raising a server-side event associated wiih a first server-side control object. 

24. The method of claim 23 wherein the processing operation further 
comprises: handling the server-side event using a second server-side control object. 

25. The method of claim 23 wherein the processing operation further 
comprises: handling the server-side event u^ing a non-user-intcrface server 
component, 

26. The method of claim 21 wherein the operation of generating a plurality 
of concurrently existing server-side control objecLs comprises: 

generating a first server-side control object that corresponds to a client-side 
user interface element; and 

generating a second server-side control object that corresponds to the client- 
side user interface element, such that the first and the second server-side control 
objects exist concurrently. 

27. A computer data signal embodied in a carrier wave by a computing 
system and encoding a computer program for executing a computer process 
processing at least one client-side user interface element incorporated in a web page 
displayed on a client, the computer process comprising: 

reading a decimation from a resource; 

generating a plurality of concurrently existing server side control objects that 
logically correspond to the client-side user interface element, based on the 
declaration; 
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processing the client-side user interface clement using the concurrently 
existing server-side control objects; and 

generating authoring language data from the concurrently existing server- 
side control objects for incorporating the client-side user interface element in the 
web page, subsequent to the processing operation, 

28. A computer program storage medium readable by a computing system 
and encoding a computer program for executing a computer process processing at 
least one client-side user interface element incorporated in a web page displayed on 
a client, the computer process comprising: 

reading a declaration from a resource; 

generating a plurality of concurrently existing server-side control objects that 
logically correspond to the client-side user interface element^ based on the 
declaration; 

processing the client-side user interface clement using the concurrently 
existing server-side control objects; and 

generating authoring language data fiiom the concurrently existing server- 
side control objects for incorporating the client-side user interface element in the 
web page, subsequent to the processing operation. 

3 CeUiled Description of Inventicn 
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Technical Field 

The invention relates generally to a web server framework, and more 
particularly to server-side control objects thai process client-side user interface 
elements of a web page. 

Background of the Invention 

A typical web browser receives data from a web server that defines the 
appearance and rudimentaiy behavior of a web page for display on a client system. 
In a typical scenario, a user specifies a Uniform Resource Locator ('TJRV*), a global 
address of a resource on the World Wide Web, to access a desired web site. 
Generally, the term "resource" refers to data or routines that can be accessed by a 
program. An example URL is *1ittp://www.microsoft.com/ms.htm". The first part 
of the example URL indicates a given protocol (i.e., "http") to be used in the 
communication. The second part specifies the domain name (i.e., 
'Svww.microsoft.com") where the resource is located. Fhe third pari specifies the 
resource (i,e., a file called '*ms.htm'*) within the domain. Accordingly, a browser 
generates an HTTP (HyperText Transport Pi otocol) request associated with the 
example URL to retrieve the data associated with ms.htm file within the 
www.microsofl:.com domain. A web server hosting the www.microsoft,com site 
receives the HTTP request and returns the requested web page or resource in an 
HTTP response to the cUent system for display in the browser. 

The "ms.htm" file of the example above includes static HTML (HyperText 
Markup Language) code. HTML is a plmn-text authoring language used lo create 
documents (e.g., web pages) on the World Wide Web. As such, an HTML file can 
be retrieved firom a web server and displayed as a web page in a browser to present 
the rich graphical experience that users have come to expect while viewing 
information from the Intemei. Using HTML, a devdoper can, for example, specify 
formatted text, lists, forms, tables, hypertext links, inline images and sounds, and 
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background graphics for display in flie browser. An HTML file, however, is a static 
file that does not inherently support dynamic generation of web page content 

In some circums Lances, a web page may need to display dynamic content in a 
browser, such as a changing stock price or IrafBe intormation. In such situations, a 
server-side application program is typically developed to obtain the dynamic data 
and format it into HTML that is sent to the browser for display in a web page as the 
web page is updated. 

Additionally, these same server side applications programs may be used in 
situations where the data is not strictly dynamic but where there are so many 
different values that may be displayed in a static web page that it would be 
impractical to create the required number of static web pages. For example, a trip 
planning page might display two calendars: one calendar tor departure date and one 
calendar for return date. Rather than developing hundreds of static pages with every 
possible pair of calendar combinations, a server-side application program can 
djrnamically generate the appropriate static page with the appropriate calendars 
displayed. 

Many web pages allow the user to tnleract with the page displayed in the 
browser by selecting visual elements of the page. For example, in the above 
mentioned trip planning page, the calends might allow the user to interact with it, 
by clicking on a day to select that date, or clicking on an icon to go forward or 
backward a month. In existing solutions, a browser will submit an HTTP request 
back to the server side application program. The HTTP request can include 
parameters encoded in the query string, as form post variables, or some other data 
format to describe client-side events or data (e.g., which control the user clicked on). 
For example, the parameters might include the date that the user selected in one 
calendar, along with the date currently displayed in the other calendar. 

The communication of events and data back to the server is called a ^'post 
back" because the browser typically sends the request using an HTTP POST request. 
The server-side applicatioii program can process the HTTP request and generate the 
appropriate irTML code for web page with a newly computed calendar to reflect the 
user's action for transmission to the client in an HTTP response, fhereafter, the 
resulting document is transmitted to a client system in an HTTP response, where it is 
displayed in the browser as a web page that shows the updated calendars. 
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Developing a server-side application program can be a complex task 
requiring not only familiarity with normal HTML coding thai is used to layout a web 
page, but also with the programming basics, including one or more programming 
languages (e.g., C-h-, Perl, Visual Basic, or Jscript), and the HTTP protocol, 
including how data is sent between the browser and the server, Web page designers, 
on the other hand, are frequently graphics designers and editors, who may lack 
programming experience. Furthermore, simplifying complex web page 
development can speed the development of new web content by any developer. 

Generally, development of a custom server-side application program also 
requires tremendous effort, so much, in fact, that developers arc often disinclined to 
attempt it Not only must a developer understand the HTML code that must be 
generated to display a desired web page, but the developer must understand how 
user interaction and client data from the web page will result in post back operations. 
It is desirable, therefore, to provide a development Jramework that allows a 
developer to dynamically create and process a web page with minimal 
programming. 

One approach to minimize the programming requirements of dynamic web 
page generation has been the Active Server Page (ASP) Framework, provided by 
Microsoft Corporation. An ASP resource typically includes Visual Basic or Jscript 
code, for example, to process an HTTP request that specifies the ASP resource as 
the desired resource aad, thereafter, to generate the resulting HTML code in a HTTP 
response to the client. Furthermore, an ASP resource may reference pre-developed 
or third party client-side library components (e.g., cUent-side ACTIVEX controls) to 
ease a given application programming effort. However, in the current server-side 
application frameworks, the programming required to dynamically manage client- 
side user interface elements (e.g., text boxes, list boxes, buttons, hypertext links, 
images, sounds, etc.) witiiiu server-side application_s can still require sophisticated 
programming skills and considerable effort. An unanswered problem exists in 
properly encapsulating programming required to process user interface elements, 
including handling postback events, so as to allow the web page developer to focus 
on other aspects of the web page. 
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Summary of the Invsntion 

In accordance with the present invention, the above and other problems are 
solved by providing a server-side control object framework to manage the 
proeessing and generating of clienl-side user interface elements. Furthermore, a 
hierarchy of server-side control objects can cooperate to generate the resulting 
authoring language code, such as standard HTML, for display of a web page on a 
clieni. The client can be, for example, any browser ihat supports standard HTML or 
another authoring language. The operation of processing the clieni-sidc user 
interface clement may include one or more of apostback event handling operation, a 
postback data handling operation, a data binding operation, or a state management 
operation relating to the state of a server-sldo control object. 

A great utility of an embodiment of the present invention lies in unproved 
encapsulation of serv^-side processing of client-side user interface elements (e.g,, 
input received from user interface elements ond output used to generate user 
interface elements) md related functionality. One or more server-side control 
objects may be generated to logically correspond to one or more user interface 
elements. For example, given a user interface element representing a month on a 
calendar display, a hierarchy of server-side control objects may be generated 
corresponding to the calendar display and its various sub-elements. In one 
configuration, a "month" control object can hierarchically contain multiple '"week" 
control objects, wherein each 'Sveek" control object hierarchically contains seven 
"day'' control objects. 

In addition, in an embodimeni of the present invention, the server-side 
control objects can cooperate to process the logically corresponding user interface 
elements, fhis advantage results, in part, from the concurrent existence of multiple 
server-side control objects during the processing of a client request and the 
generation of a response. For example, upon detecting a first postback event 
received from the client (e.g., a click on a "next month" button element on a 
calendar display), one control object can raise a second event (e.g., selection of the 
next month for display by the "month" control object) that is thereafter detected and 
processed by one or more concurrently existing control objects. This cooperation 
provides encapsulation of complex control interaction within the server-side control 
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objects themselves, thereby minimizing the custom event handling required of the 
web page developer, 

A method and computer program product that process a client side user 
interface element incorporated in a web page displayed on a client arc provided. A 
request referencing a server-side declaration datastore is received. A declaration is 
inputted From the seiver-side declaration datastore. A server-side control object is 
generated and programmed to provide functionality of the user interface element 
based on the declaration. The user interface element is processed using Lhe server- 
side control object. Authoring language data is generated from the server-side 
control object for displaying the user interface element in the web page, 

A hierarchy of server-side control objects, executable by a computer, for 
processing one or more client side user interface elements incorporated in a web 
page displayed on a client is provided. One or more server-side child objects 
correspond to the one or more client-side user interface elements. Each server-side 
child object handles input received from the client and generates authoring language 
data for display of the client-side user interface element on the client. At least one 
hierarchical identifier is received from the client in association with the input 
specifying one of the server-side child objects. A server-side page object contains 
the server-side child objects and receives the input for distribution to one of the 
server-side child objects in accordance with the hierarchical identifier. 
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Detailf^d Description of the Invention 

An embodiment of the present invention includes a server-side control object 
for processing and generating a client-side user interface element for display on a 
web page. Furthermore, a hierarchy of server-side control objects can cooperate to 
generate the resulting authoring language code, such as standard HTML, for display 
of a web page on a client. The client can be, for example, any browser that supports 
standard HTML or another authoring language. In an embodiment o T the present 
invention, server-side control objects logically correspond to client-side user 
interface elements and generate at a server the authoring language code to be used 
by a client-side browser to display and process a web page. The operation of 
processing the client-side user interface element may include one or more of a 
postback event handling operation, a postback data handling operation, a data 
binding operation, and a state management operation* The state management 
operation relates to the state of a server-side control object. 

FIG. 1 illustrates a web server for dynamically generating web page content 
for display on a client in an embodiment of the present invention. A client 100 
executes a browser 102 that displays a web page 104 on a display device of the 
client 100, The client 100 may include a client computer system having a display 
device, such as a video monitor. An "1>JTERNET EXPLORER" browser, marketed 
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by Microsoft Corporation, is an example of a browser 102 in an embodiment of the 
present invention. Other exemplary browsers include without limitation 
"NETSCAPE NAVIGATOR" and 'TVTOSAIC". The exemplary web page 104 
incorporates a text box control 106 and two button controls 108 and 110. The 
browser 102 may receive B TML code in the HTTP response 112 from a web server 
116 and displays the web page as described by ihc HTML code. Althougli HTML is 
described with reference to one embodiment, other authoring languages, including 
without limitation SGML (Standard Generalized Markup Language), XML 
CeXtcnsible Markup L^iguage), and WML (Wireless Markup Language), which is 
an XML based markup language, designed for specifying the content and user 
interfeces of narrowband wireless devices, such as pagers and cellular phones, are 
contemplated witiun the scope of the present invention. Furthermore!, although 
standard HTML 3.2 is primarily disclosed heretti, any version of HTML is 
supportable within the scope of the present invention. 

The communications between the client 1 00 and the web server 116 may be 
conducted using a sequence of HTTP requests 114 and HTfP responses 112, 
Although HTTP is described with reference to one embodiment, other transport 
protocols, including without limitation S-HTTP, are contemplated within the scope 
of the present invention. On the web server 1 16, an HTTP pipeline module 118 
receives an HTTP request 114, resolves the ORL, and invokes an appropriate 
handler 120 for prot;essin5 the request. In an embodiment of the present invention, a 
plurality of handles 120 to handle different types of resources are provided on the 
web server 116. 

For example, if the LTRL specifies a static cont^t resource 122, such as an 
HTML file, a handler 120 accesses the static content resource 122 and passes die 
static content resource 122 back through the HTTP pipeline 1 1 S for communication 
to the client 100 in tai HTfP response 112. Altcsmatively, Lri an embodiment of the 
present invention, if the URL specifies a dynamic content resoiu'cc 124, such as an 
ASP+ resource, a handler 120 accesses the dynamic content resource 124, processes 
Lhe contents of the dynamic content resource 124, and generates the resulting HTML 
code for the web page 104. In an embodiment of the present invention, the resulting 
HTML code includes standard HTML 3.2 code. Generally, a dynamic content 
resource is a server-side declaration datastore (e.g., an ASP+ resource) that can be 
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usod to dynamically generate the authoring language code that describes a web page 
to be displayed on a client* The HTML code for the web page is then passed 
through the HTTP pipeline 1 1 8 for Qomrnunication to the client 100 in an HTTP 
response 112. 

During its processing, a handler 120 can also access libraries oTpre- 
developcd or third party code to simplify the development etTort. One such library 
is a server-side class control library 126, from which the handler 120 can instantiate 
server-side control objects for processing user interface elements and generating the 
resultant HTML data for display of a web page. In an embodiment of the present 
invention, one or more server-side control objects map to one ur more user interface 
elements, visible or hidden, on the web page described in the dynamic content 
resource 124. 

A second library, in contrast, is a client-side control class library 128, such as 
a library including "ACTIVEX" components &om Microsoft Corporation. An 
**ACTIVEX" control is a COM ("Component Object Modef*) object that follows 
certain standards in how it interacts with its client and other components. A client- 
side "ACTIVEX" control, for example, is a COM-based component that can be 
automatically downloaded to a client and executed by a web browser on the client. 
Server side ACTIVEX components (not shown) are COM-bascd components that 
may be implemented on a server to perform a variety of server side functions, such 
as providing the server-side functionality of a stock price look-up ^plication or 
database component. A more detailed discussion of ACTIVEX can be found in 
'TJnderstanding ACTIVEX and OLE", David Chappell, Microsoft Press, 1 996, 

In contrast to "ACTIVEX" controls, a server-side control object in an 
embodiment of the present invention, being specified in a dynamic content resource 
124, logically corresponds to a user interface element that is displayed on the elieni. 
The server side control object can also generate valid HTML code that can include, 
for example, an HTML tag and a locator referencing a given clieni-side 
"ACTIVEX" control. If the browser already has the code for the client-side 
"ACTIVEX" control within its storage system, the browser executes tie 
"ACTIVEX" control within the web page on ihe client. Otherwise, the browser 
downloads the code for the "ACTIVEX" control froin the resource specified by the 
locator and then executes the "ACTIVEX" control within the web page on the client. 
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A server-side control object in an embodiment of the present invention can also raise 
events to a server-side "ACTIVEX" object used to implement a slock look-up 
applicdtion on the server. 

A handler 120 also has access to one or more non-user-interfacc server 
components 130 that execute on ihe web server 1 16 or on another accessible web 
server. A non user-interface server component 130, such as a stock price look-up 
application or database component, may be referenced in or associated with a 
dynamic content resource 124 that is processed by a handler 120. Server-side events 
raised by the control objects declared in the dynamic content resource 124 may be 
processed by server-side code, which calls appropriate methods in the non-uscr- 
interface server component 130. As a result, the procebsuig provided by the server- 
side control objects simplifies the programming of the non-user-interface server 
component 1 30 by encapsulating the processing and generation of the user interface 
elements of a web page* which allows the developer of the non-user-interface server 
component 130 to concentrate on the specific ftmctionaliiy of the application, rather 
than on user interface issues, 

FIG. 2 illustrates a flow diagram of operations for processing and generating 
client-side user interface elements using server-side control objects in an 
embodiment of the present invention. In operation 200, the client transmits an 
HTTP request to the server, fhe HTTP request includes a URL that specifies a 
resource, such as an ASP+ resource. In operation 202, the server receives the HTTP 
request and invokes the appropriate handler for processing the specified resource. 
The ASP I- resource is read in operation 203. Operation 204 generates a server-side 
control object hierarchy based on the contents of the specified dynamic content 
resource (e.g., the ASP+ resource). 

In operation 206, the server-side control objects of the control object 
hierarchy perform one or more of the following operations: postback event 
handling, postback data handling, state manasement, and data binding. Postback 
events and data (collectively "postback input") from user interface elements are 
communicated from the client to the server for processing. A postback event, for 
example, may include without limitation a **mousc chck" event from a client-side 
button element or a "data change" event fh)m a client-side textbox element that is 
communicated to the server, Postback data, for example, may include without 
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limitaiion text entered by a user in a text box element or an index of an item selected 
from a drop-down box. A postback operation, however, may result Irom other 
events, and not just from user interaction. 

In operation 208, each server-side control object in the hierarchy is called to 
generate (or render) data, such HTML code, for diisplay of client-side user 
interface elements in the web page. Note that, although the term "render^* may be 
used to describe the operation of displaying graphics on a user interface, the term 
"render" is also used herein to describe the operation of generating authoring 
language data that can be interpreted by client-application, such as a browser, for 
display and client-side functionality, A more detailed discussion of the processing 
operation 206 and the rendering operation 20S is provided in association with FIG. 
6. In one embodiment, calls to render() methods in individual control objects are 
performed using a tree traversal sequence. That is, a call to the renderO method of a 
page object results in recursive traversal throughout appropriate server-side control 
objects in the hierarchy. Alternative methods for calling the renderQ methods for 
appropriate control objecis may also be employed, including an event signaling or 
object registration approach. The parentheses designate the "renderQ" label as 
indicating a method, as compared to a data value. 

In an embodiment of the present invention, the actual creation of the 
individual server-side control objecis may be deferred imtil the server-side control 
object is accessed (such as when handling postback input, loading a state, rendering 
HTML code from the control object, etc.) in operations 206 or 208. If a server-side 
control object is never accessed for a given request, deferred control object creation 
optimizes server processing by eliminating an unnecessary object creation operation. 

Operation 210 transmits the HTML code to the client in an HTTP response. 
In operation 214, the client receives the HTML code associated with a new web 
page to be displayed. In operation 216, the client system incorporates (e.g., 
displays) the user interface elements oT the new page in accordance with the HTML 
code received from the HTTP response. It should be understood, however, that 
incorporation of a user-interface element may include non-display operations, such 
as providing audio or tactile output, reading and writing to memory, controlling the 
operation of scripts, etc. In operation 212, the server-side control object hierarchy is 
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terminated. In an embodiment of the present invention, server-side control objects 
in the hierarchy are created in response to an HTTP request referencing an 
associated ASPH- resource, and destroyed subsequent to the rendering of authoring 
language data (e.g., HTML data). In an alternative embodiment, operation 212 may 
be performed after operation 208 and before operation 21 0, 

FIG. 3 illustrates exemplary modules in a web server used in an embodiment 
of the present invention. The web server 300 receives an HTTP request 302 into the 
HTTP pipeline 304. The HTTP pipehne 304 may include various modules, such as 
modules for logging of web page statistics, user authentication^ user authorization, 
and output caching of web pages. Each incoming HTTP request 302 received by the 
web server 300 is ultimately processed by a specific instance of an IHTTPHandler 
class (shown as handler 306). The handler 306 resolves iho URL request and 
invokes an appropriate handler factory (e.g., a page factory module 308), 

In FIG. 3, a page factory module 308 associated with the ASP+ resource 310 
is invoked to handle the instantiation and configuration of the ASP+ resource 310» 
In one embodiment, an ASP-i- resource can be identified by designating a particular 
suffix (or a file extension such as ".aspx") with the resource. When a request for a 
given ASP+ resource is first received by the page factory module 30S, the page 
factory module 308 searches the file system for the appropriate file (eg., the .aspx 
file 310). The file may contain text (e.g< , authoring language data) or another data 
format (e.g,, byte-code data or encoded data) that may later be interpreted or 
accessed by the server to service the requesL If the physical file exists, the page 
factory module 308 opens the file and reads the file into memory. If the file cannot 
be found, the page factory module 308 returns an appropriate "file not found" error 
message. 

After reading the ASP+ resource 310 into memory, die page factory module 
308 processes the file content to build a data model of the page (e*g,, lists of script 
blocks, directives, static lext regions, hierarchical server-side control objects, server- 
side control properties, etc.). The data model is used to generate a source hsting of a 
new object class, such as a COM+ ("Component Object Modcl+") class, that 
extends the page base class. The page base class includes code that defines the 
structure, properties, and functionality of a basic page object. In an embodiment of 
the presoit invention, the source listing is then dynamically compiled into an 
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inLemicdiate language and later Just-In-Time compiled into platform native 
instructions (eg., X86, Alpha, etc.). An intefmediatc language may include general 
or custom-built language code, such as COM+ IL code, Java bytecodes, Modula 3 
code, SmallTalk code, and Visual Basic code. In an alternative embodiment, the 
inLermediate language operations may be omitted, so that the native instructions are 
generated directly from the source listing or the source file {e.g., the ASP+ resource 
310), A control class libraiy 312 may be accessed by the page factory module 308 
to obtain predefined server-side control classes used in the generation of the control 
object hierarchy. 

The page factory module 308 outputs a page object 314, which is a server- 
side control object that corresponds to the web page 104 of FIG- 1. The page object 
314 and its children (i.e., a text box object 318, a button object 320, and another 
button object 322) comprise an exemplary control object hierarchy 316, Other 
exemplary control objects are also contemplated in accordance with the present 
invention, including without limitation objects corresponding to the HTML controls 
in Tabic 1, as well as custom control objects. The page object 314 corresponds to 
the web page 104 of FIG. 1 . The text box object 318 corresponds to the text 
box 106 in FIG. 1. Likewise, the button object 320 corresponds to the add button 
lOS in FIG. 1 , and the button objeci 322 corresponds to the delete button 1 1 0 in 
FIG. 1 . The page object 314 is hierarchically related to other control objects on the 
server. In one embodiment, a page object is a container object that hierarchically 
contains its children control objects. In an alternative embodiment, other forms of 
hierarchical relation may be employed^ including a dependency relationship. In a 
more complex control object hierarchy with mulliple levels of children, a child 
object can be a container object for other child objects. 

In the illustrated embodiment, the control objects in the control object 
hierarchy 316 are created and executed on the server 300, and each server-side 
control object logically corresponds to a corresponding user interface element on the 
client. The server-side control objects also cooperate to handle postback input from 
the HTTP request 302, to manage the states of server side control objects, to 
perform data binding with server-side databases, and to generate authoring language 
data (e.g., HTML code) used to display a resulting web page at the client. The 
resiulting authoring language data is generated (i.e., rendered) from the server-side 
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conirol object hierarchy 316 and transmitted to the client in an HTTP response 324. 
For example, resulting HTML code may embody any valid HTMT^ construct and 
may reference ACTIVEX-type controls, JAVA applets, scripts, and any other web 
resources that yield client-side user interface elements (e.g., control buttons, text 
boxes, etc.) when processed by a browser. 

By virtue of declarations made in the ASP+ rcsomce 310, server-side control 
objects may also access one or more non-user-interface server components 330 to 
provide interaction between the non-user-inierface server component 330 and client- 
side user inLerface elements. For example, in response to postback input, server-side 
control objects can raise server-side events to the non-user interface server 
components registered for those events. In this manner the non-user-interface server 
component 330 can interact with die user through user interface elements without 
programming the code required to display and process these elements. 

FIG. 4 illustrates contents of an exemplary dynamic content resource in an 
embodiment of the present invention. In the illustrated embodiment, the file 400 
contains plain text declarations in an exemplary dynamic content resource format 
(e*g., ASP-H). Each declaration provides instructions to a page compiler that reads 
the file 400, creates and invokes the appropriate server-side control objects to 
process the client side user interface element, and ultimately combines the rendered 
HTML code for transmission to the client in 3n HTTP response. As such, a 
declaration describes or references fijnctionality of a client-side user interface 
element, which is implemented by a server-side control object. The server side 
control object then generates the HTML code used to deline a new version of the 
web page on the client 

The first line of the file 400 includes a directive in the format: 

<%@ directive {attribute^value} %> 
where directive may include without limitation **page", "cache", or "import". 
Directives arc used by the page compiler when processing a dynamic content 
resource to determine such characteristics as buffering semantics, session state 
requirements, error handling schemes, scripting languages, transaction semantics, 
and import directions* Directives may be located anywhere within a page file. 

In the second line, <html> is a standard HTML starting tag, which is passed 
through Lo Lhe resulting HTML code as a literal (i.e., without additional processing 
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to render the resulting HTML code). In HTML, the <html> indicates the beginnuig 
of the HTML file and is paired with the closing tag on line 21, <yhtnil>, which is 
also a literal. 

A code declaration block is located at lines 3-1 0 of the file 400. Generally, 
server-side code declaration blocks define page object and control object member 
variables and methods that are executed on the server. In the format: 

<script runat = "server" [language = "language"][sTC = *^extemalfile"]> 



</script> 

where the language and src parameters are optional. In an embodiment of the 
present invention, code declaration blocks are defined using <script> tags that 
contain a "runat" attribute having a value set to "server". Optionally, a "language" 
attribute may be used Lo specify the syntax of the inner code. The default language 
may represent the language configuration of the overall page; however, the 
"language" attribute in Ihe code declaration block allows a developer to use different 
languages within the same web page implementalion including, for example, Jscript 
and ?ERL (Practical Extraction and Report Language). The <scripl> tag may also 
optionally specify a "src" file, which is an external file fix>m which code is inserted 
into the dynamic content resource Tor processing by the page compiler. It should be 
xmderstood that the disclosed syntax is used in one embodiment, however, 
alternative embodiments may employ difTerent syntaxes within the scope of the 
present invention. 

In FIG. 4^ two subroutines are declared in Visual Basic format within the 
code declaration block: AddButton_Click and DeleteButton_Click. Both 
subroutines take two input parameters, "Source" and '*E", and are executed on the 
server in response to an HTTP request when a client-side click event is detected on 
die corresponding button. In the AddButton__Click subroutine, the text in a 
UserName text box is concatenated on to the word "Add" and loaded into the Text 
data member of Message. In the DeleteButton Click subroutines, the text in the 
LJser>Jame text box is concatenated on to the word "Delete" and loaded into the Text 
data member of Message. Although not shown in FIG. 4^ inember variables of 
server-side control objects may be declared in the code declaration block of the file 
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400. For example, using a Visual Basic syntax, the key word space "DIM" declares 
a data variable of a server-side control object. 

A "code render block" (not shown) can also be included in a dynamic 
content resource. In an embodiment of the present invention, a code render block 
executes in a single "rendering" method that executes at page render lime. A code 
render block satisfies ttie following format (although other formats are contemplated 
in alternative embodiments): 

<% InlineCode %> 

where InlineCode includes self-contained code blocks or control flow blocks that 
execute on the server at page render time. 

Inline expressions may also be used within a code render block, using the 
exemplary syntax: 

<%= InlineExpression %> 
where the expression contained in an IniineExpression block is ultimately 
encompassed by a call to "Response. Writc(/«/fnei^acprej5/o«)" in a page object, 
which writes the value resulting fi-om IniineExpression into an appropriate place 
holder in the decl^tion. For example, InlineExpressions may be included in a code 
render block as follows: 

<font size - "<%-=x%>" > Hi <%=Name%>, you arc <%=Age%>! <yfont> 
which outputs a greeting and a statement about a person's age in a font stored in the 
value **x". The person's name and age are defined as strings in a code declaration 
block (not shown). The resulting HTML code is rendered at the server for 
transmission to the client in the HTTP response so as to include the values of the 
InlineExpressions at appropriate locations: 

<lont size ^ "12" > Hi Bob, you are 35 ! 

On line 1 1 of file 400, <body> is a standard HTML tag for defining the 
beginning of the body of the HTML document. On line 20 of file 400, the closing 
tag, </body>, is also shown- Both the <body> and <ybody> are literals in an 
embodiment of the present invention. 

Within the body section of the HTML file 400, on line 12, the starting tag, 
<form>, of an HTML form block is foimd in FIG. 4. The ending tag, </form>, of 
the form block is found on line 19 of the HTML file 400. An optional parameter 
"id" may also be included in the HTML control tag, <fomi>^ to associate a given 
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identifier with the ronn block, thereby allowing multiple form blocks to be included 
in a single HTML file. 

On line 18 of file 400, a server-side label, identified by "Message", is 
declared. The "Message" label is used in the code declared at lines 5 and 8 of the 
file 400 to display a label on the web page. 

Within a form block, three exempli HTML control tags are shown, 
corresponding to the user interface elements 106, 108, and 1 1 0 of FIG, 1. The first 
user interface element is declared on Hne 1 3 of the file 400 corresponding to a 
texlbox. The text literal 'TJser Name:" declares a label positioned to the left of the 
textbox. The input tag with type="Text" declares a textbox server-side control 
object having an id equaling "UserName" as a server-side control object that renders 
a textbox client side user interface element. Lines 15 and 16 of file 400 declare the 
client-side user interface elements shown as buttons 108 and 110 of FIG. 1 , 
respectively. Note that the *'QnServerClick" parameter specifies the appropriate 
sub-routine declared in the code declaration block of the file 400. As such, the 
server-side button control objects generated in response to the declarations ui file 
400 render the HTML code for the client-side buttons and an associated server-side 
code for implementing the button click events. 

The textbox and buttons declared in file 400 are examples of HTML server 
control dcclaraLions. By default, all HTML tags within an ASP+ resource are 
treated as literal text content and are progranmiaiically inaccessible to page 
developers. However, page authoi-s can indicate that an HTML tag should be p^ed 
and treated as an accessible server control declaration by marking it with a "runat" 
attribute with a value set to "server". Each server side control object may optionally 
be associated with a unique "id" attribute to enable programmatic referencing of tiie 
corresponding control object. Property arguments and event bindings on server-side 
control objects can also be specified using declarative name/value attribute pairs on 
the tag element (e.g., die QnServerClick equals ''MyButton_Click'* pair. 

In an embodiment of the present invention^ a general syntax for declaring 
HTML control objects is as follows: 

<HTMLTagid = "Optional Name" runat = server^ 



</HTMLTag> 
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where the OptionalName is a unique identifier for ihc server-side control object. A 
list of currently supported HTML tags and the associated syntax and COM+ class 
are illustrated in TABLE 1, although other HTML tags are contemplated within the 
scope of the present invention. 



El LTU. laj^ 








*^d. lu. — iviy/vnciior runai servci--* iviy i^inK 


AnchorB utton 


<irDg> 


<img id = "Mylmage" runat = server> 


Image 


*^span-^ 


"^span id " **MyLabel" runat ~ server^ "^span^ 




<div> 


<div id ^ "MyDiv" runat = server>Some 
conxenis^ tii v-^ 


Panel 


<form> 


<form id = "'MyForm" runat = server> <yfoTtn> 


FormControl 


^SClCCI-^ 


*^eicci 10. — jviyijisi runai — servers 
<option>Qne</option> 
^opQon--^ 1 wowopuori'^ 
<option>Three</option> 


DropD own List 


<inpui type = 
nie-^ 


<input id = **MyFile" type = file runat = server> 


Filelnput 


<input type = 
lexi'* 


<input id = "MyTextBox" type = text> 


TextBox 


*^uipui type — 
passwoni> 


"^mpui la — jviyirassworu type — passworo--^ 


i exttsox 


<input type = 
reset-^ 


<input id = "MyResct" type = reseO 


Button 


<input type = 
radio> 


<mput id = "MyRadioButton" type = radio runat = 
server> 


RadioButton 


<input type = 
checkbox> 


<input id = "MyCheck" type = checkbox runat = 
server> 


CheckBox 


<input type = 
hidden> 


<input id =*'MyHidden" type = hidden runat = 
server> 


HiddenField 


<input type = 
image> 


<input type = image src = "foo jpg" runat = servcr> 


LnageButton 


<input type ^ 
submit> 


<input type = submit runat = server> 


Button 


<iiiputtype = 
button> 


<input type = button runat = servcr> 


Button 


<button> 


<button id - MyButton runat - server> 


Button 


<iextarea> 


<textai ea id = "MyText" runat ^ server> 

This is some sample text 
<;/textarea> 


TextArea 



TABLE 1 
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In addition to standard HTML control tags, an embodiment of the present 
invention enables developers to create re usable components that encapsulate 
common programmatic functionality outside of the standard HTML tag set. These 
custom server-side control objects are specified using declarative tags within a page 
file. Custom server-side control object declarations include a '*runat" attiibute with 
a value set to **server". Optionally, the unique "id" attribute may be specified to 
enable programmatic referencing of the custom control object. In addition, 
declarative name/value attribute pairs on a tag element specify property arguments 
and event bindings on a servcr side control object. In Une Lemplate parainetcrs may 
also be bound to a server-side control object by providing an appropriate "template" 
prefix child-element to the parent server control object. A format for a custom 
server-side control object declaration is: 

<^ervercnirlclassname \d—^OptionalName " [propertyname^ "propval"] 
runat=server/> 

where servercntrlclassname is a name of an accessible server eontrol class, 
OptionalName is a unique identifier of the server-side control object, and propval 
represents an optional property value in the control object. 

Using an alternative declaration syntax, XML tag prefixes may be used to 
provide a more concise notation for specifying server-side control objects within a 
page, using the following format: 

<tagprefix\classname id = "OptionalName" runat = server/^ 
where iagpreftx is associated with a given control name space library and classname 
represents a name of a control in the associated name space library. An optional 
propertyvalue is also supported. 

In summary, an embodiment of the present invention iaclude^ server-side 
control objects that are created and executed on the server to generate HTML code 
that is sent to a client The HTML code may embody any valid HTML constructs 
and may, for example, reference ACTIVEX-type controls, JAVA applets, scripts, 
and any other web resources to produce user interface buttons and other user 
interface elements at the client, A user at the client may interact with these user 
interface elements, which logically correspond to the server-side control objects, and 
send a lequest back to the server. The server side control objects are recreated on 
the server to process the data, events, and other characteristics of the user interface 
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elements so as to generate the next round of HTML code to be transmitted in a 
response to the cUent. 

With reference to FIG. 5, an exemplary computing system for embodiments 
of the invention includes a general purpose computing device in the form of a 
conventional computer system 500, including a processor unit 502, a system 
memory 504, and a system bus 506 that couples various system components 
including the system memory 504 to Lhc processor unit 500, The system bus 506 
may be any of several types of bus structures including a memory bus or memory 
controller, a peripheral bus and a local bus using any of a variety of bus 
architectures. The system memory includes read only memory (ROM) 508 and 
random access memory (RAM) 510. A basic input/output system 512 (BIOS), 
which contains basic routines that help transfer information between elements within 
the computer system 500, is stored in ROM 508. 

The computer system 500 further includes a hard disk drive 512 for reading 
from and writing to a hard disk, a magnetic disk drive 514 for reading from or 
writing to a removable magnetic disk 516, and an optical disk diive 518 for reading 
from or writing to a removable optical disk 519 such as a CD ROM, DVD, or other 
optical media. The hard disk drive 512, magnetic disk drive 514, and optical disk 
drive 518 are connected to the system bus 506 by a hard disk drive interface 520, a 
magnetic disk drive interface 522, and an optical drive interface 524, respectively. 
The drives and their associated computer-readable media provide nonvolatile storage 
of computer readable instruciions, data structures, programs, and other dafei for the 
computer system 500. 

Although the exemplary environment described herein employs a hard disk, 
a removable magnetic disk 516^ and a removable optical disk 519, other types of 
computer-readable media capable of storing data can be used in the exemplary 
system. Examples of these other types of computer-readable mediums that can be 
used in the exemplary operating environment include magnetic cassettes, flash 
memory cards, digital video disks, Bernoulli cartridges, random access memories 
(RAMs), and read only memories (ROMs), 

A number of program modules may be stored on the hard disk, magnetic disk 
516, optical disk 519, ROM 508 or RAM 510, including an operating system 520, 
one or more application programs 528, other program modules 530, and program 
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data 532. A user may enter commands and information into the computer system 
500 through input devices such as a keyboard 534 and mouse 536 or other pointing 
device. Examples of other input devices may include a microphone, joystick, game 
pad, satellite dish, and scanner. These and other input devices arc often connected to 
the processing unit 502 through a sehal port interface 540 that is coupled to the 
system bus 506. Nevertheless, these input devices also may be connected by other 
interfaces, such as a parallel port, game port, or a universal sgtibI bus (USB). A 
monitor 542 or other type of display device is also connected to the system bus 506 
via an interface, such as a video adapter 544. In addition to the monitor 542, 
computer systems typically include other peripheral output devices (not shown), 
such as speakers and printers. 

The computer system 500 may operate in a networked environment using 
logical conncxjtions to one or more remote computes, such as a remote computer 
546. The remote computer 546 may be a computer system, a sender, a router, a 
network PC, a peer device or other common network node, and typically includes 
many or all of the elements described above relative to the computer system 500. 
The network connections include a local area network (LAN) 548 and a wide area 
network (WAN) 550. Such networking environments are commonplace in offices, 
enterprise-wide computer networks, intranets, and the Intemct. 

When used in a LAN networking environment, the computer system 500 is 
connected to the local network 548 through a network interface or adapter 552. 
When used in a WAN networking environment, the computer system 500 typically 
includes a modem 554 or other means for establishing communications over the 
wide area network 550, such as the Internet. The modem 554, which may be 
internal or external, is connected to the system bus 506 via the serial port interface 
540. In a networked environment, program modules depicted relative to the 
computer system 500, or portions thereof, may be stored in the remote memory 
storage device. It will be appreciated that the network connections shown are 
exemplary, and other means of establishing a communication link between the 
computers may be used. 

In an embodiment of the present invention, the computer 500 r^resents a 
web server, wherein the processor 502 executes a page factory module on an ASP+ 
resouxxie stored on at least one of storage media 516, 512, 514, 518, 519, or memory 
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504. HTTP responses and requests are communicated over the LAN, 548, which is 
coupled to a client computer 546. 

FIG. 6 illustrates a process flow diagram representing server-side processing 
of a page object and other control objects in an embodiment of the present invention. 
In operation 600, a page object constructor is called by the page factory module 308 
(see FIG. 3). As a result, a page object (see e.g., the page object 314 in FIG. 3) is 
created to logically correspond to the web page user interface element on the client* 
In operation 602, die page factory module calls the ProcessRcquestQ member 
function of the page object, which initiates the staged operations for processing the 
HTTP request received from a client. In a &si stage of one embodiment of the 
present invention, a server-side Create operation (not shown) creates the descendant 
server-side control objects contained in the control object hierarchy of the page 
object, that is, constructors for child control objects are recursively called to create 
the control objects during the lifetime of the processing of the HTTP request. 

In an alternate embodiment, however, creation of child control objects is 
deferred xmtil the control object is required for a given processing step (e.g., 
handling a postback event, handling postback data, loading or saving a viewstate, 
resolving data binding, or rendering HTML code for the corresponding user 
interface element). The latter embodiment, which is said to implement "deferred 
control object creation", is an optimization that can alleviate imneeessary CPU and 
memory utilization. For example, a user input event received from the client may 
result in the creation of a completely different web page, hi this case, it 
unnecessary to instantiate an entire control object hierarchy of the previous page 
only to process an event that inmaediately results in the termination of the control 
object hierarchy and the instantiation of a new and different control object hierarchy 
for a new page. 

In response to the server call to the page object's ProcessRequest method, 
operations 604 through 620 may be executed by the page object and by individual 
descendant control objects, depending in pail on the data of a given HTTP request. 
In an embodiment of the present invention, the operation 604-620 are performed for 
each individual object in the order illustrated in FIG. 6; however, a given operation 
for one object may occur out of order or not at all with respect to a given operation 
of another object, depending on the HTTP request. For example, a first object may 
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perform its Init operation 604 and its Load operation 606, and begin postback data 
processing operation 608, before a descendant control object performs its own Init 
operation 604 and Load operation 606 by virtue of deferred control object creation. 
The order oT operation processing by the page object and descendent control objects 
depends on various factors, including without limitation the nature of the data in the 
HTTP request, the configuration of the control object hierarchy, the current state of 
the control objects, and whether deferred control object creation is implcmenied. 

The Init operation 604 initializes a control object after it is created by 
executing any st;rver-side code associated with initialization in the dynamic content 
resource. Li this manner, each server-side control object may be customized with 
specific server-side flmctionality that is declared in the dynamic content resource. In 
an embodiment of the present invention, dynamic content code intended to 
customize or extend the base page control classes as declared by the page developer 
in the ASPH- resource on the server. When the ASP+ resource is compiled, the 
declared code is included in the appropriate initialization code (e.g., the InitQ 
methods of the page object and the descendent control objects). The Init 
operation 604 executes this code to customize or extend the page base class and the 
base classes for descendent control objects. 

In an embodiment of the present invention, state management of the server- 
side control objects is supported in a Load operation 606 and a Save operation 616, 
which use a transportabk state structure to accommodate the stateless model for 
client server systems by restoring server-side control objects to their previous states. 
In one embodiment, the state is communicated to and from the server in one or more 
hidden HTML fields of an HTTP request/response pair, although other transportable 
state structures are contemplated within the scope of the present invention. 

In a given sequence of requests and responses relating to the current page 
between a client and a server, the states of one or more control objects are recorded 
into a transportable state structure by the Save operation 616 after the processing of 
a previous request. In an embodiment of the present invention, additional state 
information is also included in the transportable state structure, including 
hierarchical information or control object identifiers to allow the server to associate 
a given state with the appropriate control object. In a subsequent HTTP request, the 
state information is returned to the server in the transportable state structure. The 
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server extracts the state information from the received transportable state structure 
and loads the state data into the appropriate control objects wiihin the control object 
hierarchy to restore each control object to its state as it existed prior to a previous 
HTTP response. After the current request is processed, the states of one or more 
server-side control objects are again recorded into the transportable state structure by 
the Save operation 616, and the transportable state structure is returned to Lhe client 
in the next HTTP response. 

As a result of the Load operation 606, each server-side control object is 
placed in a state consistent with its state prior to a previous HTTP response. For 
example, if a text box control object includes a property value equaling "JDoe" prior 
to a previous HTTP response, the Load operation 606 restores the same control 
object to its previous state, in part by loading the text string "JDoe" into the property 
value. In addition, whether the state of a given object is stored and restored is 
configurable. 

In summary of one embodiment of the present invention, the state of one or 
more server-side control objects is "saved" after processing. The saved state 
information is transmitted to the client in a response. The client returns the saved 
state information to the server in a subsequent response. The server loads Lhe stale 
information a freshly instantiated server-side confrol object hierarchy, such thai the 
state of the hierarchy is restored to its previous state. 

An alternative embodiment may maintain the state information on the server 
or at some other web location accessible by the server during the round trip from the 
server to the client, and then back to Lhe server. Afier lhe client request is received 
by the server, this state information may be retrieved by the server and loaded into 
the appropriate server-side control object(s) in the control object hierarchy. 

In operation 608, postback data received from the HTTP request is 
processed, Postback data may be included in the payload of the HTTP request in 
key-value pairs, in a hierarchical representation (e.g., XML), or in other data 
representations, such as RDF ("Resource Description Framework"). Operation 608 
parses the payload to identify a unique identifier of a server-side control object. IP 
the identifier (e.g. '*pagcl :textl") is found and the identified server-side control 
object exists in the control object hierarchy, the corresponding postback data is 
passed to the control object. For example, referring to FIG. 1, a unique identifier 
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associated with tcxtbox 106 and the text "JDoe" are communicated in the payload of 
the HTTP request 1 14 to the web server 116. Operadon 608 parses the payload of 
the HTTP request 1 14 and obtains the unique identifier of the iextbox 106 and its 
associated value (i.e., "JDoc"), Operation 608 then resolves the unique identifier of 
the iextbox 106 to identify the corresponding server-side control object and passes 
the "JDoo" value to the target object for processing. 

As discussed with regard to the Load operation 606, the propeaty values of 
server-side control objects may be restored to their previous states. In response to 
the receipt of postback data^ the server side control object determines whether the 
passcd-in postback value causes a change fiom the corresponding property's 
previous value. If so, the change is logged in a change list to indicate a data change 
for the associated control object. After all postback data has been processed within 
the control object hierarchy, a call may be made to a control object method to raise 
one or more postback data changed events to one or more non-user-interface server 
components, such as a stock price look-up application running on the server. An 
example of a postback data changed event is an event indicating that postback data 
has caused a property of a server-side control object to change, hi an exemplary 
embodiment, such an tivent can be sent to a sysiem-providcd event queue so that 
server-side cude, which may he registered to process the event, can be invoked. The 
server-side code may then call a method of the non-user-interface server componenL 
In this manner, a server-side non-user-intcrface server component can respond to 
events triggered by a change in data of a server-side control object Alternative 
methods of implementing events are also contemplated in the scope of the present 
invention, including using application-provided event queues, polling, and 
processing interrupts. 

In operation 610, postback events are handled* Postback events may be 
communicated in the payload of the HTTP request. Operation 610 parses a 
specified event target (e.g., labeled "_EVE>rf TARGET" in an embodiment of the 
present invention) identifying the server-side control object to which the event is 
directed. Furthermore, operation 610 parses the located event arguments, if any, and 
provides the event argument (e.g., labeled "_EVENT ARGUMENT" in an 
embodiment of the present invention) to the specified server-side control object. 
The control object raises its events for processing by server-side code, which calls a 
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method of a non-user-interface server component (e,g., a server-side stock price 
look-up application) associated with the dynamic content resource. 

Operation 612 resolves data binding relationships between the server-side 
control objects and one or more databases accessible by the server, thereby updating 
in control object properties with database values and/or updating database fields 
with values of control object properties. In an embodiment of the present invention, 
properties of server-side control objects may be associated (or data boimd) to 
properties of a parent data binding container, such as a table in a server-side 
application database. During the data binding operation 612, the page framework 
may update a data bound control object property with the value of the corresponding 
parent data binding container property. In this manner, user interface elements on 
the web page of the next response accurately reflect updated property values, 
because the control object properties to which the user interface elements correspond 
have been automatically updated during the data binding operation 612. Likewise, 
control object properties c^ also be updated to the parent data binding container 
fields, thereby updating a server-side application database wi'Ji postback input from 
a server-side control object. 

Operation 614 performs miscellaneous update operations that may be 
executed before the control object state is saved and the output is rendered. 
Operation 616 requests state information (i.e., viewstate) from one or more control 
objects in the control object hierarchy and stores the state information for insertion 
into a transportable state structure that is communicated to the client in the HTTP 
response payload. For example, a "grid" control object may save a current index 
page of a list of values so that the "grid" control object may be restored to this state 
after a subsequent HTTP request (i,e,, in operation 606). As described above, the 
viewstate information represents the state of the control object hierarchy prior to any 
subsequent actions by the client. When the viewstate information is returned, it will 
be used to place the control object hierarchy in that previous state prior to processing 
any client postback input or databinding. 

The render operation 618 generates the appropriate authoring language 
output (e.g., HTML data) for communication to the client in an HTTP response. 
Rendering is accomplished through a top-down hierarchical tree walk of all 
server-side control objects and embedded rendering code. Operation 620 performs 
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any final cleanup work (e.g., closing files or database connections) before the 
control object hierarchy is terminated. Processing then rotums to operation 602 and 
proceeds to operation 622 where the page object is terminated by calling its 
destructor. 

FIG. 7 illustrates a representation of an exemplary server side Control class 
in an embodiment of the present invention- The server-side control class defines the 
methods, properties and events common to all server-side control objects In an 
embodiment of the present invention. More specific Control classes (e.g., a server- 
side button control object that corresponds to a client-side button in a web page) are 
derived from the control class. A Control class 700 is illustrated as including 
memory that stores properties 702 and methods 704. Other Control class 
embodiments having a different combination of data members and methods are also 
contemplated within the scope of the present invention. 

In the illustrated embodiment, properties 702 are public. Property "ID" is a 
readable and writable string value indicating a control object identifien Property 
"Visible" is a readable and writable Boolean value that indicates whether the 
authoring language data for a corresponding client-side user interface element 
should be rendered. Property "MaintainState" is a readable and writable Boolean 
value that indicates whether the control object should save its viewstate (and the 
viewstate of its children) at the end of the current page request (i,e,, in response to a 
save operation 616 in FIG. 6). Property *Tarent" is a readable reference to a 
ControlConiainer (siee FIG. 8) associated with the current control object in the 
control object hierarchy. Property "Page" is a readable reference to the root page 
object in which the current control object is hosted. Property "Form" is a readable 
reference to a FormControl object in which the current control object is hosted. 
Property *Trace" is a readable reference that allows a developer to write a trace log. 
PropertyBindingContainer is a readable reference to the control object's immediate 
data binding container. Property '^Bindings" is a readable reference to a collection 
of the control object's data binding associations. 

Methods 704 include methods for processing requests and accessing data 
members of the control object. In one embodiment, the methods arc referanccd by 
pointers stored in the memory space of the control object. This referencing means is 
also employed in embodiments of other server-side objects, including a container 
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control object, a control collection object, and a page object. Method "LnitQ" is 
used to initialize child control objects after they are created (sec operation 604 of 
FIG, 6), Method "Load()" is used to restored the viewstatc information fi om a 
previous HTTP request (see operation 606 oiFiG, 6). Method "SavcQ" is used to 
save viewsiatd information for use with a later HTTP request (see operation 616 of 
FIG. 6). Method 'TPreRenderQ" is used to perform any pre-rendcring steps 
necessary prior to saving viewstata and rendering content (see operation 614 of FIG. 
6)» Method "Render (TextWriter output)" is used to output authoring language code 
for the user iaterfacc element corresponding to the current control object (see 
operation 618 of FIG. 6). The code is communicated through the output stream 
(passed lO it in the "output" parameter ) in order to store the code in the response to 
the client. Method "DisposeQ" is used to perform final clean-up work before 
terminating the control object (see operation 620 of FIG. 6), 

Method "GetUniquelDO" obtains a unique, hierarchically qualified, shing 
identifier for the current control object. Method "GejtControlWithID(String id)" 
returns a reference to an immediate child control object with the provided identifier 
("id'*). Method "GetControlWithUmqueID(String id)" returns a reference to a child 
control object having a unique hierarchical identifier (^'id"). 

Method "PushControlPropertyTwoBindingContainer (String prop Name)*' is 
used to update a binding container for two-way data binding from post-back data 
when the post-back data value changes within the server-side control object* 
Method "PushBindingContainerPropertyTwoControl(String prop Name)*' is used to 
update a server-side control object property with a current binding container value. 
Method "HasBindingsO" returns of Boolean value indicating whether a control 
object has any binding associations. These three functions are used to resolve 
binding relationships between properties of server-side control objects and attributes 
in server-side datastores (see the databinding operation 612 of I^IG. 6). 

FIG. 8 illustrates an exemplary server-side ContainerControl class in an 
embodiment of the present invention. The ContainerControl class provides an 
implementation that supports nested child control objects, and automatically 
serialises and de-serializes viewstate information into a transportable state structure. 
A ContainerControl class 800 includes memory that stores properties 802 and 
methods 804. Property "Controls" is a readable reference to a "ControlCoUection" 
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of the control objects children in the control object hierarchy, (See FIG. 9.) 
Property "StatcCollection" is a readable; reference to a dictionary of viewstate 
information used to maintain the state of a control object across multiple page 
requests. Method **HasConirolsO" returns a Boolean value indicating whether the 
control object has any child control objects. 

In an alicmative embodiment, the member properties and methods of the 
ContainerControl class 800 may be combined into the Control class 700 of FIG. 1, 
such that each control object is capable in and of itself to support children. If a 
control object of such an embodiment includes no such child objects^ however, the 
Controls member (of type ControlCoUection) would be empty (i.e., have no child 
objects). 

FIG. 9 illustrates an exemplary server-side ControlCoUection class in an 
embodiment of the present invention. A ControlCoUection class 900 includes 
memory for storing properties 902 and methods 904. Property "All" is a readable 
and writable snapshot array of all child control objects of die current control object, 
ordered by an index. Property **this [index]" is a readable reference to an ordinal 
indexed control object within the control collection. Property "Count" is a readable 
value indicating the number of child control objects in the collection. 

Method "Add(Control child)" is used to add a specified control object to the 
current collection. Method "IndexOf(Control child)" returns the ordinal index of the 
specified child control object in the collection. Method "GetEnumeraLor(bool 
AUowRemove)" returns the enumerator of all child control objects within the 
collection. Method "Remove(Control value)" removes the specified control object 
firom the current collection. Method "Ilemove(int index)" removes a specified 
control object from the current collection based on the provided index. Method 
"ClearO" removes all control objects from the current collection. 

FIG. 10 illustrates an exemplary server-side Page object in an embodiment of 
the present invaition. A page base class delines the methods, properties and events 
common to all server-manipulated pages within an embodiment of the present 
invention. A page object 1000 includes memory storing properties 1002 and 
methods 1004. Property *'ErrorPage" is a readable and writable String that is 
rendered in the event of an unhandled page exception. In diis maimer, a page object 
returns a readable error page to the client in an HTTP response. Property 
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"Requests" is a readable reference to an HTTPRequest, which is provided hy the 
web server framework that provides fimctionahty for accessing incoming HTTP 
request data* Property "Response" is a readable reference to aii HTTP response, 
provided by the web server framework, which provides functionality for transmitting 
HTTP response data to a client. Property "Application" is a readable reference to an 
HTTP Application, provided by the web server framework. Property "Session" is a 
readable reference to an HTTPSession, provided by the web server iramework. 
Property "Server" is a readable reference to a ServerObjcct, which is an application 
server page-compatible utility object. Property "Context" is a readable reference to 
all of the web server objects provided by the web server framework, which allows a 
developer to gain access to additional pipeline-module exposed objects. Property 
"isFirstLoad" h a readable Boolean value that indicates whether the page object is 
being loaded and accessed for the first time or in response to a client postback 
request. 

Method "Load{)" is used to initialize the page object and restore viewstate 
infonnation from the previous page request. Method "SaveQ" is used to save 
viewstate information for use with a later page request. Method 
"HandlcError(Excepiion errorlnfo)" is used to handle an imhandled error occurring 
during a page execution. In this event, the base class implementation redirects the 
client to a URL having a delault error web page. Method 

"GetPostbackSeript(Control target, String name. String arg)" returns a client-side 
script method associated with a given control object. Method 
"R.egisterClientScriptBlock(String key. String script)" is used to eliminate duplicate 
blocks of client-side script code being sent to the client. Duplicate blocks are scripts 
with the same key value. Method "lHTTPHandler.ProcessRequest(HTTPContext 
Context)" is used to process web requests. The IHTTPHandler.ProceasRequest is 
called to initiate the processing of an HTTP request received from a client (see 
operation 602 of FIG. 6). Method *THTTPHandIcrIsReusableO" indicates whether 
a page object can be reused to service multiple web requests. 

The embodiments of the invention described herein arc implemented as 
logical steps in one or more computer systems. The logical operations of the present 
invention are implemented (1) as a sequence ofprocessor-implemented steps 
executing in one or more computer systems and (2) as interconnected machine 
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modules within one or more computer systems. The iinplemcntation is a matter of 
choice, dependent on the performance requirements of the computer system 
implementing the invention. Accordingly, the logical operations making up the 
embodiments of the invention described herein are referred to variously as 
operations, steps, objects, or modulcs. 

The above specification, examples and data provide a complete description 
of the manufacture and use of the composition of the invention. Since many 
embodiments of the invention can be made without departing fiom die spirit and 
scope of the invention, the invention resides in ihe claims hereinafter appended. 

4 Brief Description cf Diaifings 

FIG. 1 illustrates a web server for dynamically generating web page content 
for display on a client in an embodiment of the present invention. 

FIG. 2 illustrates a flow diagram of operations for processing and rendering 
client-side user interface elements using server-side control objects in an 
embodiment of the present invention. 

FIG. 3 illustrates exemplary modules in a web server used in an embodiment 
of the present invention. 

FIG. 4 illustrates an exemplary dynamic content resource (e.g., an ASP+ 
resomrce) in an embodiment of the presenL invention. 

FIG. 5 illustrates an exemplary system useful for implementing an 
embodiment of the present invention. 

FIG. 6 illustrates a process flow diagram representing processing of a page 
object in an embodiment of the present invention, 

FIG 7 illustrates an exemplary server-side Control class in an embodiment 
of the present invention. 

FIG. 8 illustrates an exemplary server-side ContainerControl class in an 
embodiment of the present invention. 

FIG, 9 illustrates an exemplary server-side ControlCoUection class in an 
embodiment of the present invention. 

FIG. 10 illush-ates an exemplary server side Pago class in an embodimeni of 
the present invention. 
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A server side control object processes and generates a client-side user 
interface element for display on a web page. Multiple server- side control objects 
may be combined into a hierarchy of server-side control objects that cooperate to 
generate the resulting authoring language code, such as HTML, for display of a web 
page on a client. The operation oTprocessins the client-side user interface element 
may include at least one of an event handling operation, a postback data handling 
operation, a data binding operation, and a state management operation. The state 
management operation relates to the state of a server-side control object. 

2 Representative Urawitifj 
Fig. ! 



